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Operations with Rational Numbers 


GSTTD ccrsiitract: 343 basta 


a. Write the fractions with the same denominator, then add. 
3,5. 6,5..-645_-1__1 
4 = 8 8 a 8 8 8 8 


b. To subtract a rational number, add its opposite. 


8.5 — (-1.4) =8.5+14=9.9 The opposite of —1.4 is 1.4, because (—1.4) + (1.4) = 0. 


The product or quotient of two numbers with the same sign is positive. 


The product or quotient of two numbers with different signs is negative. 


Multiply: a.4(5) —b. (-4)(-5)_—sc. 4(-5) 


a. 4(5) = 20 b. (—4)(—5) = 20 c. 4(—5) = —20 


Divide -i + 


uN 


To divide by a fraction, multiply by its reciprocal. 


sleaze olyS 24525 i 2355 2y55 
4°75 r x 5 Pea 3 The reciprocal of 5 ISS because gh a= 
~ PRACTICE 
Add, subtract, multiply, or divide. 
1. 4 — (-7) 2. —13 + 28 3. -—5°3 4, 32 + (—8) 
5. (—2)(-—3)(-4) 6. —8.1+ 4.5 7. (2.7) = (9) 8. 0.85 — 0.9 
9. 12.1 + (—0.5) 10. (—2.6) « (—8.1) ll. -1.5-3.4 12. —3.6 + 1.5 
13. —3.1 + 4.2 14. 0.48 + 4 15. —5.4 + (—3.8) 16. 0.6 — 1.8 
a2 ak =F, 4.2 ail 7 
17. o = 18. rae: 19.775 20. Dts 
ee pees 5.3 i eS 5,2 
2h 37 i) ae 12° 8 280 | -] oe G 11 
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Simplifying and Evaluating Expressions 
To evaluate expressions involving more than one operation, mathematicians 
have agreed on the following set of rules, called the order of operations. 

1. Evaluate expressions inside grouping symbols. 

2. Evaluate powers. 

3. Multiply and divide from left to right. 

4. Add and subtract from left to right. 


a, 10+ (1 = 5)? = (-8) 


: b. 3|-9 + 2| —2-6 
= 10 + (—4)* + (-8) Subtract. 


= 3|-7| -2-6 
= 10+ 16 + (-8) Evaluate powers. 

= 3(7) -2°6 
= 10 + (—2) Divide. 

= 21-12 
=8 Add. 

=9 


To evaluate an algebraic expression, substitute values for the variables. 
Evaluate the resulting numerical expression using the order of operations. 


Simplify: a.10+(1-—5)?+(-8) b. 3|-9+2|-2-6 


Add. 


Absolute value 


Multiply. 


Subtract. 


Evaluate the expression when x = 4 and y = 9. 


go ea waa Ht Ie 
“x44+2° 442 #442 ° +46 2 “2 


b. [2x + y) — 3x) +2 =(-x+y)+2=(-44+9)+2=57+2=215 
c. 2|x — 3y| = 2|4 — 3(9)| = 2|4 — 27] = 2|-23] = 2(23) = 46 


~ PRACTICE 


Simplify the expression. 


ed 2. -8-3-12+2 3. 21|-7 + 4| - 4° 

5. 4(2 — 5)? 6. 4+ 21+7-67 7. 19.6 + (2.8 + 0.4) 
4 18+ |-2 

g Gaoes 19, 18+ [al 11. 3(6x) + 7x 


22-7 * (4-6) 


Evaluate the expression when x = —3 andy = 5. 


13. —4x? 14. (—4x)? 15. x(x + 8) 

17. 3+ |x-2| 18. 7x? — 2y 19. 5— |3x+y| 
y-l 7 —6(2x + y) 

26 = 22. |6y| — |x| so a 
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12. 


16. 
20. 


24. 


. 24+ (8—- |5-1)]) 
: 20 ala + (io = 37)] 


3|—5y + 4y| 


(11 x)-=2 
4x? + 3y 


Properties of Exponents 


An exponent tells you how many times to multiply a base. The expression 
4° is called a power with base 4 and exponent 5. 


4=4xX4X4X4xX4= 1024 


Product of Powers Power of a Product Power of a Power 
a™.qglaqmitn (a +b)" =a". p™ (a)? = qmn 
Add exponents. Find the power of each factor. Multiply exponents. 


Quotient of Powers Power of a Quotient 


m m m 
2 =d"-"a#0 (5) a p#0 a’=-7,a#0 a’ =1,a#0 


a ~ pm’ 
Subtract exponents. Find the power of the 


numerator and the power of 
the denominator. 


Negative Exponent Zero Exponent 


@ =XAM ? : > Simplify the expression. Use positive exponents. 


PVE ae ee el od b. Gx = 2? 3 sy =ory 
c. (y')° as, y3 aD) ae d. (—35)° =] 
mM _ 9-6 — 3 g3_27 #8 
e —G=m =m f. (4) ae ee 
4_ 1 _ 1 20x°y *Z? _ 202-4), (4-115 -3) — ny-2y 5,2 _ 52 
g. 12 °= 1! ~ 20,736 hye = 4 y Z 5X “y ~Z Pe 
~ PRACTICE 
Evaluate the power. 
3 
1. 5? 2. {-4| 3. 42 4, 13° 
=) 6 
5. 53+ 5! 6. (3) 7. (784 3. © 
5 44 
Simplify the expression. Write your answer using only positive exponents. 
9.a+a-a* 10. 3x° + (2x)3 ll, 5@ 6b * 12. (m~?) 3 
3\4 Pe l @\? 
13. (3) M4. [5 i 16. |= 
17. (4° x°+ yy? 18. (2n)* + (3n)? 19. (5a°b °c)! 20. sry" 
16x*y Ors 3a’b°c 6kn\2 
21. —— 22. 23. ——— 24, |——; 
axy 10s 21a 3bic* 9k? 
25. 6x? + Sxy 26.20 9" 27. (5a 3bc*)~* + 15a® 28. (3xy)? « (—4xy) 
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Using the Distributive Property 


You can use the Distributive Property to simplify some expressions. Here are 
four forms of the Distributive Property. 


a(b+c)=ab+ac and (b+c)a=ba+ca Addition 


a(b—c)=ab-—ac and (b-—c)a=ba-ca Subtraction 


Write the expression without parentheses. 


a. x(x — 7) = x(x) — x(7) b. (n + 5)(—3) = n(—3) + (5)(-3) 


=x? — 7x 


= —-3n—15 


Like terms are terms of an expression that have identical variable parts. You can 
use the Distributive Property to combine like terms and to simplify expressions 
that include adding, subtracting, factoring, and dividing polynomials. 


Simplify the expression. 


. —2x? + 6x? = (-2 + 6)x? = 4x? 
. 9 — 4y + By = (9 — 44 8)y= 13y 


as fp 


c. 5(x?2 — 3x) + (x + 2) = 5x2 — 15x tx4+2 =5x2 4 (-154+ Dxt+ 2 =5x? -— 14x42 


a 


2x2 — 4x _ 2x(x—2) _ 2-2) _ 
ss 2x 2x 2a a2 


~ PRACTICE 


Use the Distributive Property to write an equivalent expression. 


1. 
5. 


3(x + 7) 2. —2(9a — 5) 3. 
—(x + 6) 6. (5b + c)(2a) Ts 


Simplify the expression. 


9. 
13. 


17. 


21. 
23. 


25. 


3x2 — 9x? + x? 10. 4x — 7x + 12x 11. 
12h? + 5h? —7h? =14. 6.5a+24-5a 15. 
1,42 1/2 _ 

he + 54 18. rics 4)+x 19. 
(a? — 81) + (a2 + 6a + 5) 22. 
2x + 3x(x-—4) +5 24. 

3 272 _ 
8a’b + 4a°b* — 2ab 26. 


2ab 
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. (8x* — 4x +1) — (2x7 — x -— 7) = (3 —2)x? + (44+ Dxt +7) =x*-3x4+8 


(5n — 2)8 4. x(3x — 4) 

4(3x? — 2x + 4) 8. —5a(—a + 3b- 1) 
3n+5-n 12. —6r+ 3s—5r+8 
(x + 8) = &@=— 2) 16. 4.5(2r — 6) — 3r 
15n + 20 16 — 127° 
=<. a a 


(5a* + 3a — 2) — (2a —a+6) 
3r(5r + 2) — 4(2r? — r+ 3) 


7h? — 14h — 35+ 21h 
7 


Binomial Products 


To multiply two binomials, you can use the Distributive Property systematically. 
Multiply the first terms, the outer terms, the inner terms, and the last terms of the 
binomials. This method is called FOIL for the words First, Outer, Inner, and Last. 


For certain binomial products, you can also use a special product pattern. 
(a+ b)? = a* + 2ab + b* (a — b)? = a? — 2ab + b? (a— b)(a+ b) =a? - b? 


Find the product. 


(x + 2)(3x — 4) = x(3x) + x(—4) + 2(8x) + 2(-4) 
First Outer Inner Last 
= 3x? — 4x + 6x — 8 
= 3x7 + 2x-8 
a. (x + 5)? b. (y — 3)? c (2+ 4)(z2-4) 
= x* + 2(x)(5) + 5? = y” — 2(y)(3) + 3? = 2° — 4? 
=x? + 10x + 25 =y’-6y+9 =2-16 


To simplify some expressions, multiply binomials first. 


(EXAMPLE ) Simplify the expression. 


2(x + I(x + 6) — 4x? — 5x + 4) = 20x? + 7x + 6) — 4(x* —5x+4) Multiply binomials. 


= 2x" + 14x + 12 — 4x* + 20x — 16 Distributive Property 


= -2x7 + 34x -4 Combine like terms. 
Find the product. 

1. (a— 2)(a- 9) 2. (y— 4)? 3. (t — 5)(t + 8) 4. (5n+ D(n- 4) 

5. (5a + 2)? 6. (x — 10)(x + 10) 7. (c + 4)(4c — 3) 8. (n+ 7)? 

9. (8 — z)? 10. (a + 1)(a— 1) ll. (2x+ D+) 12. (-7z + 6)(3z — 4) 
13, (2x — 3)(2x + 3) 14, (5 +n)? 15. (2d — 1)(3d + 2) 16. (a + 3)(a + 3) 
17. (k — 1.2)? 18. (6x = 5)(2x = 3) 19. (6 — z)(6 +z) 20. (4 — 5g)(3g + 2) 
Simplify the expression. 

21. 3(y—- Ay + 2) + Qy- (iy + 8) 22. 4(f° + 3t— 4) + 2(t- I(t + 5) 
23. 2(x + 2)(x — 2) + (x — 3)(x + 3) 24, 2(2c? + 3c — 1) + 7(c + 2)? 
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Radical Expressions 


A square root of a number n is a number m such that m? = n. For example, 


9* = 81 and (—9)? = 81, so the square roots of 81 are 9 and —9. 


Every positive number has two square roots, one positive and one negative. 


Negative numbers have no real square roots. The square root of zero is zero. 


The radical symbol, V_, represents a nonnegative square root: V81 = 9. The 


opposite of a square root is negative: —V81 = —9. 


A perfect square is a number that is the square of an integer. So, 81 isa 
perfect square. A radicand is a number or expression inside a radical symbol. 


Properties of Radicals Simplest Form of a Radical Expression 


Forad=0Oandb=0: 


Vab = Va- Vb * No fractions in the radicand 
; = ‘a = vab * No radical signs in the denominator of a fraction 
b 


¢ No perfect square factors other than 1 in the radicand 


Simplify the expression. 


a. V9 + 36 =V45 =V9-5=V9-V5 =3V5 


b. V50 — V32 = V25- 2 — V16- 2 = 5V2 — 4V2 = (5- 4V2 = 1V2 = V2 


c. V18 +» V72 = V18 + 72 = V1296 = 36 


e, 6 = 6 V2 _6+V2 _6+V2_ ap V20 20. ee 1 
v2 v2 v2 (v2? 2 v500 «= YS00 125 5 
~ PRACTICE 
Find all square roots of the number or write no square roots. 

1. 100 2. 64 3. 4 4. 

5. —16 6. 0 7. 0.81 8. 
Simplify the expression. 

9. V121 10. —V169 11. —V99 12 
13. V16+4 14. \(—4)? + 62 15. V175 — V28 16 
17. V8 + V10 18. 4V6 - 2V15 19. V210 + 420 20 
21. V137 +» V137 22. V12 + V48 23. 5V18 + V2 24 

V192 1 12 
25. 26. J 27. 28. 
V3 49 V6 
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d. (8V3)" = 8?- (V3)? = 64-3 = 192 


9 
25 
0.0016 
. V48 
. V32 + V162 
. (v3? 
. 3V7 -5V11 
2 
V5 


Solving Linear Equations 


To solve a linear equation, you isolate the variable. 


Add the same number to 


each side of the equation. 


Subtract the same number from each side of the equation. 


Multiply each side of the 


equation by the same nonzero number. 


Divide each side of the equation by the same nonzero number. 


a. 3x-5=13 
3x-54+5=13+5 
3x = 18 
3x _ 18 
3. «3 
x=6 
CHECK 3x-5=13 
3(6) -5 413 
13 = 13 


~ PRACTICE 


Solve the equation. 
1. x—-8=23 


. —4.8 = 1.5z 

. 7y — 2) =21 

- 20+3=4(c— 1) 
6 _ r—4 

- 20-8 =24 

. -4k+8=12-—5k 

. 12(2 + 12) = 15° 

. 5(38¢ -— 2) = -3(7 - D 
1 = 

5 b-8=10 


9 — 2x 


7 


(EXAMPLE Solve the equation: a. 3x — 5 = 13 


b. 2(y—3) =y+4 


b. 2(y— 3)=y+4 
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Add 5. 2y-6=y+4 Distributive Property 
Simplify. 2y-y-6=y-yt4 — Subtract y. 
Divide by 3. y-6=4 Simplify. 
Simplify. y—-6+6=4+6 Add 6. 
y= 10 Simplify. 
CHECK §2(y—3)=yt+4 
2(10- 3)410+4 
v 14= 14V7 
2.n+12=0 3. —18 = 3y 
—_ ee 3 
5. 3 — 26 6. —zf= —8 
8. 0 = —-3x + 12 9. 72 = 90 —- x 
1l.5=4k+2-k 12. 4n+1=-2n+8 
14. 9—- (83r—1) = 12 15. 12m + 3(2m + 6) = 0 
w-8 _ ax = 
17. = 4 18. gil2 +h) =7 
20. 2.8(5 — t) =7 21. 2—c=-—3(2c + 1) 
23. 3(z — 2) + 8 = 23 24. 12 = 5(—3r + 2) — (r— 1) 
26. 2°3.14+° r= 94.2 27. 3.1(2f + 1.2) = 0.2(f — 6) 
29. 20a — 12(a— 3) =4 30. 5.5(h — 5.5) = 18.18 
4x+12 _ 94) _ 10+7y 5-y 
32. ——— 3X5 33. i? 3 
35, BIE = 5¢ 36, 42 — 28 = on 
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Solving and Graphing Linear Inequalities 


4 
i) : F F is F 
r=) You can graph solutions to equations and inequalities on a number line. 
os) 
a 1 ; 
eS Symbol | Meaning _ Equation or Inequality | Graph 
x ht tt 
= | = 
= equals x=3 i oo 2s & 5 
> < is less than x<3 a a 
"4 
< is less th It < sie eee ee 
m is less than or equal to xs3 ae a ae 
ker" a es 
se > is greater than xX>3 i OR eo eae 
2 is greater than or equal to x23 | i 2 a ae: 


You can use properties of inequalities to solve linear inequalities. 
Add the same number to each side of the inequality. 
Subtract the same number from each side of the inequality. 


Multiply each side of the inequality by the same positive number. 
If you multiply by a negative number, reverse the direction of the inequality 
symbol. 


Divide each side of the inequality by the same positive number. 
If you divide by a negative number, reverse the direction of the inequality 
symbol. 


Solve the inequality. Graph the solution. 


a. 2x+1<5 b. —4y< 18 
—4 
2x<4 Subtract 1 from each side. — > i Divide by —4 and change < to >. 
x<S2 Divide each side by 2. y>-A4.5 Simplify. 
= ——_ ++ +O 
0 1 2 3 4 5 -6 -5 -4 -3 -2 -1 
a 
PRACTICE 
Solve the inequality. Graph the solution. 
lx-2<5 2. 16<x+5 3. 10-n2=6 
4. 2z2-9 5. 8c + 24<0 6. 62 -—3a 
7 04=— 32-8 8 2n+7<17 9. 5>0.5y +3 
10.5 —3x<x+ 13 11. Sr + 2r<s6r-1 12. y—3<s2y+5 
13. —2.4m2 3.6m — 12 14. —2(t-— 6) >7t—-6 15. 4(8 —z)+2>3z-8 
3 Cc n-5,2n-6 
22 £—8<- a 
16. gn>s3 17. 5 8<-6 18. 7 27 3 
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Solving Formulas 


A formula is an equation that relates two or more real-world quantities. 

You can rewrite a formula so that any one of the variables is a function of 
the other variable(s). In each case you isolate a variable on one side of the 
equation. 


am 


a. Solve C = 2ar for r. 


Cexamete Solve the formula for the indicated variable. 


b. Solve P=a+b+cfora. 


P=a+b+t+ec 
C=2ar 
ae. P-—b-c=a+b-—b+c-—c _ Subtract. 
_ £ar ivi 

Qn 20 a P—b-c=a Simplify. 
GC... a a=P-b-c Rewrite. 
3. f Simplify. 

r= pc Rewrite. 

27 


2x-2x+y=3- 2x 


y=3-2x 


PRACTICE 


(EXAMPLE } Rewrite the equation so that y is a function of x. 


a. 2x+y=3 


| 
b. ri =x 
Subtract 2x. ca sy =4+x Multiply by 4. 
Simplify. 


Solve the formula for the indicated variable. 


1. 
3. 


5. 


7. 


9. 


11. 


Solve P = 4s for s. 
Solve V = Lwh for £. 


Solve A = pbh for b. 


Solve P = 2(2 + w) for w. 


Solve F = 2c + 32 for C. 


2. Solve d = rt for r. 
4. Solve V = ar*h for h. 


6. Solve d = a for v. 
8. Solve I = prt for r. 


10. Solve A = th(b, + b,) for h. 


Solve S = 2a1* + 2arh for h. 12. Solve A = P(1 + nr)‘ for P. 


Rewrite the equation so that y is a function of x. 


13. 


17. 


2x+y=7 


Ae 
are 


14, 


18. 


5x + 3y =0 15. 3x —-y=-2 16. y+ 1 = —2(x - 2) 


ixt2y=5 19. 1.8x—-0.3y=4.5 20. y-4=3@ +6) 
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Graphing Points and Lines y-axis 


Quadrant II Y Quadrant! 
, Ab ae 
A coordinate plane is formed by the intersection of a rj 4 i 
horizontal number line called the x-axis and a vertical a4 a Oe 
number line called the y-axis. The axes meet at a point RESUS R ETE 
called the origin and divide the coordinate plane into 1 (0, 0)7 


four quadrants, labeled I, II, II, and IV. 


Each point in a coordinate plane is represented by an 
ordered pair. The first number is the x-coordinate, and 
the second number is the y-coordinate. 


(+, -) 
~Quadrantlll >| Quadrant IV. 


Give the coordinates of points A and B in the graph above. 


Start at the origin. Count 4 units left and 2 units up. Point A is at (—4, 2). 
Start at the origin. Count 1 unit right and 3 units down. Point B is at (1, —3). 


A solution of an equation in x and y is an ordered pair (x, y) that makes the equation true. 
The graph of such an equation is the set of points in a coordinate plane that represent all 
the solutions. A linear equation has a line as its graph. 


(EXAMPLE } Graph the equation y = 2x — 3. 


Make a table of values, graph each point, and draw the line. 


x y=2x-3 (x,y) | 

| y = 2(0) -3 = -3 | (0, —3) +> 0 units right or left, 3 units down 
1 | y=2(1)-3=-1 | (1, -1) tet unit right, 1 unit down 
2 | y=2(2)-3=1 | (2,1) —-» 2 units right, 1 unit up 


anemia 
PRACTICE 


Use the graph shown. Give the coordinates of the point. 
1. C 2. D 3. E 
4. F 5. G 6. H 


Plot the point in a coordinate plane. 


7. J(-3, D 8. K(2, —2) 9. L(O, —1) 
3 5. ll 
10. M(3,3) 11. N(-3, -3} 12. P(4.5, 0) 
Use a table of values to graph the equation. 
13. y=3x-2 14, y= 2x41 15. y= 2x -3 16. y= —3x 
17. y= 1.5x - 2.5 18. y=4- 3x 19. 4x + 2y=0 20. 2x -—y=3 
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Slope and Intercepts of a Line 


The slope of a nonvertical line is the ratio of the vertical change, called the 
rise, to the horizontal change, called the run. The table below shows some 
types of lines and slopes. 


Rising Line 


, 


x 


Positive Slope 


Falling Line 


- 


x 


Negative Slope 


Horizontal Line Vertical Line 
y y 
x ae 
Zero Slope Undefined Slope 


Slope = 


Find the slope of the line. 


Use the graph of the line. 


An x-intercept is the x-coordinate of a point where a graph 
crosses the x-axis. A y-intercept is the y-coordinate of a point 
where a graph crosses the y-axis. The line graphed at the right 


run 5unitsright 5 


has x-intercept 2 and y-intercept 3. 


x—4(0) =8 


x=8 


~ PRACTICE 


Find the slope and intercept(s) of the line graphed. 


Find the intercepts of the line with the given equation. 


5. 5x -—y=15 


9. —3x + y=-6 


To find the x-intercept, let y = 0. 


The x-intercept is 8. 


Find the x-intercept and the y-intercept of the graph of x — 4y = 8. 


6. 2x + 4y = 12 
10. y= —-2x-7 


To find the y-intercept, let x = 0. 


y=-2 


The y-intercept is —2. 


4. 
7 y=-x+3 8 y=3x-2 
ll. y= 5x 12. 9x — 3y= 15 
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Systems of Linear Equations 


A system of linear equations in two variables is shown at the a 2 ne 
right. A solution of such a system is an ordered pair (x, y) that y q 
satisfies both equations. A solution must lie on the graph of /X—y=-—1 Equation 2 
both equations. — —SS 
(EXAMPLE) Use substitution to solve the linear system above. 
Solve Equation 2 for x. x-y=-l 
xX=y-—1 __ Revised Equation 2 
In Equation 1, substitute y — 1 for x. Solve for y. x+2y=5 
(y-l+2y=5 
3y =6 
y=2 


In Revised Equation 2, substitute 2fory. x=y—-—1=2-1=1 
Because x = 1 and y = 2, the solution (x, y) is (1, 2). 
The graph verifies that (1, 2) is the point of intersection of the lines. 


(EXAMPLE Use elimination to solve the linear system above. 


Multiply Equation 2 by 2, then add equations. x+ 2y=5 —— x+2y=5 
X— y= -l—— 2x-2y=-2 


3x = 3 
x=1 
Substitute 1 for x in Equation 2 and solve for y. 1 — y= —1 
2=y 
Because x = 1 and y = 2, the solution (x, y) is (1, 2). 
Substitute 1 for x and 2 for y in each original equation to check. 
—— 
_ PRACTICE 
Use substitution to solve the linear system. Check your solution. 
1. 3x -—5y=1 2. 7x + 4y = —13 3. —4x + 3y = -19 4.x+y=-7 
y=2x-3 x=-6y+9 2x+y=7 2x — Sy = 21 
5. 4x + 9y = -3 6. 0.5x+y=5 7. 2x + 4y= —-18 8 4x + 7y=3 
x+2y=0 1.5x — 2.5y = 4 3x-y=l1 6x +y=14 
Use elimination to solve the linear system. Check your solution. 
9. 3x — by = -3 10. 12x + 20y = 56 ll. 4x-y=1 12. 10x + 15y = 90 
12x + 6y = 48 —12x —7y = —4 2x + 3y = —17 5x — 4y = -1 
13. 18x + 63y = —27 14. 5x + 7y = 23 15. 8x — Sy = 14 16. —5x + By =4 
3x + 9y = -—6 20x — 30y=5 10x — 2y=9 6x — Sy = -14 
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Linear Inequalities 


A linear inequality in x and y can be written in one of the forms 

shown at the right. A solution of a linear inequality is an ordered 
pair (x, y) that satisfies the inequality. A graph ofa linear inequality ax + by<c ax + by>c 
is the graph of all the solutions. 


(EXAMPLE) Graph the linear inequality x + y<4. 


Graph the corresponding equation x + y = 4. Use a dashed line to 
show that the points on the line are not solutions of the inequality. 


ax + by<c ax + by>c 
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Test a point on either side of the line to see if it is a solution. 


Test (3,2)inx+y<A4: Test (0,0) inx+y<4: 
3+2<4X 0+0<4v 
So (3, 2) is not a solution. So (0, 0) is a solution. 


Shade the half-plane that includes a test point that is a solution. 


Two or more linear inequalities form a system of linear inequalities. A solution of such 
a system is an ordered pair (x, y) that satisfies all the inequalities in the system. A graph 
of the system shows all the solutions of the system. 


(EXAMPLE) Graph the system of linear inequalities x > —2 and y< 3. 


Graph the linear inequality x => —2. Use a solid line for the graph of 
x = 2 to show that the points on the line are solutions of the 
inequality. Shade the half-plane to the right of the line. 


Graph the linear inequality y < 3. Use a solid line for the graph 
of y = 3. Shade the half-plane below the line. 


The intersection of the shaded half-planes is a graph of the system. 


Check solution point (0, 0) in both inequalities x = —2 andy <3. 
02> -2V and 0<3V 


— 
PRACTICE 


Graph the linear inequality. 


lxt+y23 2X = Ve HZ 3. yS —3x 4. x—4y>4 

5. y>l 6. x<2 7. Sx -—y25 8. 2x + 5y< 10 

Graph the system of linear inequalities. 

9. x>1 10. x<4 ll. x-ysl 12. y<x 
y>-2 x2-2 x+y<5 y23x 

13. 2x -—y<l 14. x20 15. y> —4 16. x + y20 
24 = y2=3 y20 y<-2 4x—-—y2-5 

4x + 3y<12 XS =3 7x + 2y< 10 
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Quadratic Equations and Functions 


A quadratic equation is an equation that can be written in the standard form 
ax’ + bx + c = 0, where a # 0. A quadratic equation can have two solutions, 
one solution, or no real solutions. When b = 0, you can use square roots to 
solve the quadratic equation. 


C EXAMPLE Solve the quadratic equation. 


a. x7 +5 = 29 b. 3x7-4=-4 c. —6x*+3=21 
x = 24 3x7 =0 —6x? = 18 
x= +V24 =O x= -3 
x= +2V6 ~ +4.90 e=0 
Two solutions One solution No real solution 


A quadratic function is a function that can be written in the standard form 
y = ax’ + bx + c, where a # 0. 


The graph of a quadratic equation is a U-shaped curve called a parabola. The 
vertex is the lowest point of a parabola that opens upward (a > 0) or the highest 
point of a parabola that opens downward (a < 0). The vertical line passing through 
the vertex is the axis of symmetry. 


To graph a quadratic function, you can make a table of values, plot the points, and 
draw the parabola. The x-intercepts of the graph (if any) are the real solutions of 
the corresponding quadratic equation. 


Graph the quadratic function. Label the vertex. 


Two x-intercepts One x-intercept No x-intercepts 


Student Resources 


You can use the quadratic formula to solve any quadratic equation. 


The solutions of the quadratic equation ax” + bx + c = 0 are 
a abe N= tae where a # 0 and b? — 4ac> 0. 


(EXAMPLE } Use the quadratic formula to solve the equation 8x2 + 6x = 1. 


Write the equation in standard form and identify a, b, and c. 
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The equation 8x* + 6x = 1 is equivalent to 8x* + 6x — 1 = 0.S0,a= 8, b =6, 
andc=-—l. 


Use the quadratic formula and simplify. 


2a 2(8) 16 16 8 
> The solutions of the equation are i =~ 0.14 and iat = —0.89. 
Check the solutions in the original equation. 
8(0.14)? + 6(0.14) £1 8(—0.89)? + 6(—0.89) = 1 
0.9968 ~ 1¥ 0.9968 ~ 1¥ 
Solve the quadratic equation. 
ieg = 144 2.x°+7=-5 3.x? — (x +1)? =5 
4, x*-18=0 5. 8x° +3 =3 6. 5x* — 2 = -12 
7. (2x+ 3)? -4=4:9°-7 8. 3x7+2=14 9. 1- 4x7 = 13 
10. 12 — 5x* = 12 11. 15 — 9x? = 10 12. (x + 2)? +2=(x- 2)? +8 
Graph the quadratic function. Label the vertex. 
Lye 14, y=x°-3 15. y= -x° +4 
16. y = —2x 17, y=x° +2 18. y= -x*-1 
19. y= ax 20. y= -i? 1.y= 3x? -2 
22. y=3x7+1 23. y= (x — 1)? 24. y= —(x + 2)? 
Use the quadratic formula to solve the quadratic equation. 
25. x7 + 6x+5=0 26. x7 — 4x -2=0 27. x7 + 6x = -9 
28, 2x = 8x? —3 29.7 + 7+ 5S 1 30. x? + 2x+5=0 
31. 2x*+ 8x-3=-l1 32. x7 + 5x =6 33. 5x? — 6 = 2x 
34, 3x° + 7x-4=0 35. 2x* — 3x = —4 36. 4x + 4 = 3x" 
37. 3x7 -x=5 38. (x + 4)(x—- 4) =8 39. (x + 2)@-2)=1 
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Functions 


A function can be described by a table of values, a graph, an equation, or words. 


Graph the exponential functions y = 2* and y = —2*. 


x Vie (x,y) x y= -2* 

= 250, ‘ll 1 —2_ _1 1 
2 | 22=1 | om 1) 2 2 i | 3, 1} 
0 2°=1 (0, 1) 0 29 = -1 (0, -1) 
1 21=2 (1, 2) 1 —2'! = -2 (1, —2) 
2 227=4 (2, 4) 2 —2?=-4 (2, —4) 


The table shows Luke’s earnings. Write an 


(x,y) | 


For each function, make a table of values, plot the points, and draw a curve. 


T 


. ° 7 Hours Earnings 
equation using his hourly pay rate. How marked (dollars) 
much does Luke earn in 25 hours? , pe 

Use the values in the table to find Luke’s hourly pay rate. af - Aaa : 
66+8=8.25 123.75+15=8.25 330+ 40=8.25 10 330 
Write an equation using words. Then use variables. 
Earnings = Hourly pay rate - Hours worked 
e = 8.25h Let e be earnings and h be hours worked. 
= 8.25(25) Substitute 25 for h. 
= 206.25 Multiply. 
> Luke earns $206.25 in 25 hours. 
~ PRACTICE 
Make a table of values and graph the function. 
ly=3* 2. y= —3* 3. y = (0.5)* 4. y= —(0.5)* 
5. y= 2x yaar yan ae oa 8. y= |2x| 
Write an equation for the function described by the table. 
a x 1 2 3 4 1G: x —2 —1 0 1 
y 1 4 9 16 y 2 1 0 —1 


11. Write an equation using Sue’s hourly pay rate of $12. How much does Sue earn in 
6 hours? How many hours must Sue work to earn $420? 
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Problem Solving with Percents 


You can use equations to solve problems with percents. ieee : tof b 
Replace words with symbols as shown in the table. To nahi cll ol Nala 
estimate with percents, use compatible numbers. Symbols a=p-b 
C ExamPtr Use the percent equation to answer the question. 
a. What is 45% of 60? ~=b. What percent of 28is 7? ce. 30% of what number is 12? 
a = 0.45 X 60 7=p xX 28 12=0.3xb 
a=27 7+28=p 12+0.3=b 
0.25 =p 40=b 
25% = p 
(EXAMPLE ) Solve the problem. 
a. Estimate 77% of 80. b. Find the percent of change from $25 to $36. 
= new — old _ 36 — 25 
77% of 80 ~ 75% X 80 old 35 
_3 = _ll 
ae x 80 = 60 95 


= 0.44 = 44% increase 


—— 
PRACTICE 


1. Ahistory test has 30 questions. How many questions must you answer 
correctly to earn a grade of 80%? 


2. Aclass of 27 students has 15 girls. What percent of the class is boys? 


3. Jill’s goal is to practice her clarinet daily at least 80% of the time. She 
practiced 25 days in October. Did Jill meet her goal in October? 


4. The price of a CD player is $98. About how much will the CD player 
cost with a 25% discount? 


5. A jacket is on sale for $48. The original price was $60. What is the percent of 
discount? 


6. A choir had 38 singers, then 5 more joined. What is the percent of increase? 


7. A newspaper conducts a survey and finds that 475 of the residents who were 
surveyed want a new city park. The newspaper reports that 95% of those surveyed 
want a new park. How many residents were surveyed? 


8. Ron received a raise at work. Instead of earning $8.75 per hour, he will 
earn $9.25. What is the percent of increase in Ron’s hourly wage? 


9. Aschool has 515 students. About 260 students ride the school bus. Estimate the 
percent of the school’s students who ride the school bus. 
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Converting Measurements and Rates 


The Table of Measures on page 921 gives many statements of equivalent 
measures. For each statement, you can write two different conversion factors. 


Statement of Equivalent Measures Conversion Factors 


100 Mm _ 4 and =1 


100 cm =1m iA a 


To convert from one unit of measurement to another, multiply by a conversion 
factor. Use a conversion factor that allows you to divide out the original unit and 
keep the desired unit. You can also convert from one rate to another. 
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Copy and complete: a.5.4m=_? cmb. 9 ft? = _?_ 


a. 5.4m x a cM — 540 cm b. 1ft = 12in,so1 ft? = 12-12 = 144in2 
# i 144 in.” 
Use the conversion factor a 
9 #2 x ra in” _ 1996 in2 
Copy and complete: 425 = =_?. 7: 
. 60 min 1mi 
Use the conversion factors iG and Sano 
y. 60min mi 
425 fh Th orm aa oo 
‘a 
PRACTICE 
Copy and complete the statement. 
1. 500cm=_2_m 2. 7 days =_?_ hours 3. 480z=_? lb 
4. 148kg=_? g 5. 3200 mL=_?_L 6. 1200 sec = _?_ min 
7. 10 gal=_?_ cups 8 lkm=_2_ mm 9. lmi=_2_in. 
10. 90 ft? = _2 yd? 11. 4f¢ =? _ in? 12. 12cm*=_?_ mm? 
13. 3m°=_2_ cm? 14, 2-yd* — Pe sa 15. 6500 mm? = _2?_ cm? 
16. 12 = 2 mi 17 17e@=_2 km if 06 = 2 
min h sec min min min 
Ji 3. 9 cm _ 2m i: ny ee 
19. 58 aan eee 20. 82 eae 7 21. 60 h aan 
a m* _ 2 mm km? _ m? 
Beak h ——sec 23 008 min min eae 0:6 year month 
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Mean, Median, and Mode 


ww 
bas 
Three measures of central tendency are mean, median, and mode. One or more of — 
these measures may be more representative of a given set of data than the others. a 
aw 
The mean of a data set | The median of a data set is the middle The mode of a data set is z 
is the sum of the values | value when the values are written in the value that occurs most ri 
divided by the number | numerical order. If a data set has an often. A data set can have = 
of values. The mean is | even number of values, the median is no mode, one mode, or = 
also called the average. | the mean of the two middle values. more than one mode. 5 
L i 5 
w 
—) 
_ : 
(EXAMPLE The website hits for one week are listed. Which Website Hits for One Week 
measure of central tendency best represents 
the data? Explain. Day Number of hits 
Mean Add the values. Then divide by the number of values. Monday eS 
88 + 95 +87+84+92+ 954 11 =552 Se a 
Mean = 552 +7=79 Wednesday | 87 
Median Write the values in order from least to greatest. Thursday | 84 
Then find the middle value(s). Friday 92 
11, 84, 87, 88, 92, 95, 95 Saturday 95 
Median = 88 | 
Sunday 11 


Mode _ Find the value that occurs most often. 


Mode = 95 


An outlier is a value that is much greater or lower than the other values in a 
data set. In the data set above, the outlier 11 causes the mean to be lower than 
the other six data values. So, the mean does not represent the data well. The 
mode, 95, does not represent the data well because it is the highest value. The 
median, 88, best represents the data because all but one value lie close to it. 


— 
PRACTICE 


Tell which measure of central tendency best represents the given data. Explain. 


1. 
- Movie ticket prices: $6.75, $7.50, $7.25, $6.75, $7, $7.50, $7.25, $6.75, $7 

. Number of eggs bought: 12, 12, 12, 6, 12, 18, 18, 12, 6, 12, 12, 12, 24, 18 

. Number of children in a family: 0, 0, 0, 1, 1, 1, 2, 2, 2, 2, 2, 2, 2,3, 3,4,4,5 
. Ages of employees: 36, 22, 30, 27, 41, 58, 33, 27, 62, 39, 21, 24, 22 


2 
3 
4 
5 


Daily high temperatures (°F) for a week: 75, 74, 74, 70, 69, 68, 67 


eer : se ¥l L al al 1 @ al 
. Shoe sizes in a shipment: 5, 55, 6, 65» ve tp 7 8, 8, 8, 85) 9, 95 10 


. Test scores: 97%, 65%, 68%, 98%, 72%, 60%, 94%, 100%, 99% 


. Favorite of 3 colors: blue, yellow, red, yellow, red, red, blue, red, red, blue 
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Displaying Data 


There are many ways to display data. An appropriate data display can help you 
analyze the data. The table summarizes how data are shown in some data displays. 


Circle Graph | Bar Graph | Histogram | LineGraph Stem-and-Leaf Plot Box-and-Whisker Plot 


eae Conapaies F POmnpares ows ney Shows data in Shows distribution of 
as parts ofa = data indistinct | data in data change ‘ ; ‘ 

: ; ; numerical order. data in quartiles. 
whole. categories. intervals. over time. 
(EXAMPLE ) The table shows bike sales at a shop. Display the data in two 


Season 


Seasons 
In the bar graph, the heights of the 
bars can be used to compare sales 


for the four seasons. Bikes sales were 
strongest in the spring and summer. 


Identify the lower and upper extremes, the 
median, and the /Jower and upper quartiles 


ordered data set.) 


Student Resources 


Use a stem-and-leaf plot to organize the data. 


(the medians of the lower and upper half of the 


appropriate ways. Describe what each display shows about the data. 


Winter Spring Summer Fall 
Bikes sold 15 51 49 25 
Winter 

60 
= = 
o 40 2 
” 
= 
= 20 

Aa 
Winter Spring Summer Fall 


The circle graph shows the percent of 
annual sales for each season. Almost 


3 of the bikes were sold in the spring 


and summer. 


The test scores for a class were 82, 99, 68, 76, 84, 100, 85, 79, 92, 100, 
82, 81, 60, 95, 98, 74, 95, 84, 88. Display the distribution of the scores. 


Then make a box-and-whisker 
plot. Draw a number line. 
Below it, plot the lower extreme 
(60), the lower quartile (79), 
the median (84), the upper 
quartile (95), and the upper 


ad has Lower and upper extreme (100). Draw boxes and 
7.4 69 extremes: 60 and 100 “whiskers,” as shown. 
8 12 2 4 4 5 8 Median: 84 <—f}—_}—_j—_}—_+ > 
9\2 55 89 Lower and upper ee 
100 0 quartiles: 79 and 95 e » 4 
Key: 7| 4 = 74 60 79 84 95 100 


— 
PRACTICE 


Name a data display that would be appropriate for the situation. (There may be 
more than one choice.) Explain your reasoning. 


1. Astore owner keeps track of how many cell phones are sold each week. The 
owner wants to see how sales change over a six-month period. 


2. You measure the daily high temperature for 31 days in July. You want to see 
the distribution of the temperatures. 


3. The ages of people in a survey are grouped into these intervals: 20-29, 30-39, 
40-49, 50-59, 60-69, 70-79. You want to compare the numbers of people in the 
various groups. 
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Make a data display that can be used to answer the question. Explain why you chose 
this display. Then answer the question. 


4. The table gives the number of gold medals won by U.S. athletes at five Summer 
Olympic games. Question: How has the number of medals won changed over time? 


Year 1988 1992 1996 2000 2004 
Number of 
gold medals 36 37 44 40 35 


5. Students were surveyed about the amounts they spent at a mall one Saturday. 
These are the amounts (in dollars): 5, 70, 10, 40, 42, 45, 50, 4, 3, 10, 12, 15, 20, 5, 
30, 35, 70, 80. Question: If the dollar amounts are grouped into intervals such 
as 0-9, 10-19, and so on, in which interval do the greatest number of students fall? 


Display the data in two appropriate ways. Describe what each display shows 
about the data. 


6. During a game, a high school soccer team plays 2 forwards, 4 midfielders, 
4 defenders, and 1 goalkeeper. 


7. A high school has 131 students taking Geometry. The number of students 
in each class are: 18, 16, 17, 15, 16, 14, 17 and 18. 


8. The table gives the number of calories in 8 different pieces of fresh fruit. 


Fruit - Apple Banana Mango Orange | Peach Pear Plum _ Tangerine 


Calories | 117 100 85 65 | 35 60 40 35 


The ages of actors in a community theater play are 18, 25, 19, 32, 26, 15, 33, 12, 36, 
16, 18, 30, 25, 24, 32, 30, 13, 15, 37, 35, 72, 35. Use these data for Exercises 9-11. 


9. Make a stem-and-leaf plot of the data. Identify the lower and upper extremes, 
the median, and the lower and upper quartiles of the data set. 


10. Make a box-and-whisker plot of the data. About what percent of the actors 
are over 18? How does the box-and-whisker plot help you answer this question? 


11. Suppose the two oldest actors drop out of the play. Draw a new box-and-whisker 
plot without the data values for those actors. How does the distribution of the 
data change? Explain. 
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A survey is a study of one or more characteristics of a group. A population is 

the group you want information about. A sample is part of the population. In 
arandom sample, every member of a population has an equal chance of being 
selected for a survey. Arandom sample is most likely to represent the population. 
A sample that is not representative is a biased sample. 


Using a biased sample may affect the results of a survey. In addition, survey results 
may be influenced by the use of biased questions. A biased question encourages a 
particular response. 


(EXAMPLE } Read the description of the survey. Identify any biased samples or 


questions. Explain. 
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a. A movie theater owner wants to know how often local residents go to the movies 
each month. The owner asks every tenth ticket buyer. 


> The sample (every tenth ticket buyer) is unlikely to represent the population 
(local residents). It is biased because moviegoers are over-represented. 


b. The mayot’s office asks a random sample of the city’s residents the following 
question: Do you support the necessary budget cuts proposed by the mayor? 


> The sample is random, so it is not biased. The question is biased because the 
word necessary suggests that people should support the budget cuts. 


———— 
PRACTICE 


Read the description of the survey. Identify any biased samples or 
questions. Explain. 


1. The coach of a high school soccer team wants to know whether students are 
more likely to come watch the team’s games on Wednesdays or Thursdays. The 
team’s first game is on a Friday. The coach asks all the students who come to 
watch which day they prefer. 


2. A town’s recreation department wants to know whether to build a new 
skateboard park. The head of the department visits a local park and asks people 
at the park whether they would like to have a skateboard park built. 


3. A television producer wants to know whether people in a city would like to 
watch a one-hour local news program or a half-hour local news program. A 
television advertisement is run several times during the day asking viewers to 
e-mail their preference. 


4. The teachers at a music school want to know whether the students at the school 
practice regularly. Five of the ten teachers at the school ask their students the 
following question: How many hours do you spend practicing each day? 


5. A skating rink owner wants to know the ages of people who use the rink. Over 
a two-week period, the owner asks every tenth person who uses the rink 
his or her age. 


6. A cello teacher asks some of his students, “Do you practice every day?” 
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Counting Methods 


To count the number of possibilities in a situation, you can make an organized 
list, draw a tree diagram, make a table, or use the counting principle. 


The Counting Principle 


If one event can occur in m ways, and for each of these ways a second event can occur 
in n ways, then the number of ways that the two events can occur together is m x n. 


The counting principle can be extended to three or more events. 


(EXAMPLE | Use four different counting methods to find the 
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number of possible salad specials. 
Method 1 Make an Organized List Method 2 Drawa Tree Diagram 
Pair each salad with each dressing Arrange the salads and dressings in a tree 
and list each possible special. diagram. 
Lettuce salad with ranch Salad Dressing 
Lettuce salad with blue cheese Ranch 
eee Lettuce — Blue cheese 
Lettuce salad with Italian italian 
Spinach salad with ranch Ranch 
Spinach salad with blue cheese Spinach — Blue cheese 
Italian 
Spinach salad with Italian 
Count the number of specials listed. Count the number of branches in the tree 
There are 6 possible salad specials. diagram. There are 6 possible salad specials. 
Method 3 Make a Table Method 4 Use the Counting Principle 
| List the salads in the left column. There are 2 choices of salad, so m = 2. 
List the dressings in the top row. There are 3 choices of dressing, so n = 3. 
Blue By the counting principle, the number of 
Ranch cheese | Italian ee tee ee sie an ero ke can 
| | Lettuce Lettuce, Lettuce, Lettuce, Peon oeererer ene — 
Ranch Blue Italian There are 6 possible salad specials. 
cheese 
Spinach Spinach, Spinach, Spinach, 
Ranch Blue Italian 
cheese 


Count the number of cells filled. 
There are 6 possible salad specials. 
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( EXAMPLE } Tyler must choose a 4-digit password for his bank account. Find the 


number of possible 4-digit passwords using four different digits. 


Because there are many possible passwords, use the counting principle. 


For one of the digits in the password, there are 10 choices: 0, 1, 2, 3, 4, 5, 6, 7, 
8, and 9. Because one of these digits will be used for the first digit, there are 
only 9 choices for the next, 8 for the next after that, and so on. 
10 choices 9 choices 8 choices 7 choices 
for first digit for second digit for third digit for fourth digit 


10x 9 x 8 X 7 = 5040 


> There are 5040 possible 4-digit passwords using four different digits. 


— 
PRACTICE 


Use one of the methods described in the Examples on pages 891 and 892 to solve 
each problem. Explain your reasoning. 


1. Ann takes three pairs of shorts (red, blue, and green) and five T-shirts (black, white, 
yellow, orange, and brown) on a trip. Find the number of different shorts and T-shirt 
outfits Ann can wear while on the trip. 


2. Art students can choose any two pieces of colored paper for a project. There are 
six colors available and students must choose two different colors. Find the number 
of different color combinations that can be chosen. 


3. Steve must choose four characters for his computer password. Each character can 
be any letter from A through Z or any digit from 0 through 9. All letters and digits may 
be used more than once. Find the number of possible passwords. 


4. A restaurant offers a pizza special, as shown at the right. 
Assuming that two different toppings are ordered, find the 
number of two-topping combinations that can be ordered. 


5. Each of the locker combinations at a gym uses three numbers 
from 0 through 49. Find the number of different locker 
combinations that are possible. 


6. A movie theater sells three sizes of popcorn and six different soft drinks. Each soft 
drink can be bought in one of three sizes. Find the number of different popcorn and 
soft drink combinations that can be ordered. 


7. Aclass has 28 students and elects two students to be class officers. One student will 
be president and one will be vice president. How many different combinations of 
class officers are possible? 


8. Some students are auditioning for parts in the play Our Town. Twenty girls try 
out for the parts listed at the right. In how many different ways can 5 of the 
20 girls be assigned these roles? 


9. Bill, Allison, James, and Caroline are friends. In how many different ways can 
they stand in a row for a photo? 


10. A cafeteria serves 4 kinds of sandwiches: cheese, veggie, peanut butter, and 
bologna. Students can choose any two sandwiches for lunch. How many different 
sandwich combinations are possible? 
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Probability 


The probability of an event is a measure of the 
likelihood that the event will occur. An event 
that cannot occur has a probability of 0, and When all outcomes are equally likely, the 
an event that is certain to occur has a probability probability of an event, P(event), is 

of 1. Other probabilities lie between 0 and 1. number of favorable outcomes 

You can write a probability as a decimal, a number of possible outcomes ° 
fraction, or a percent. 


Probability of an Event 


When you consider the probability of two events occurring, the events are 
called compound events. Compound events can be dependent or independent. 
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| Two events are independent events if the | Two events are dependent events if the 
occurrence of one event does not affect the | occurrence of one event does affect the 
occurrence of another. occurrence of another. 


For two independent events A and B, For two dependent events A and B, 
P(A and B) = P(A) « P(B). P(A and B) = P(A) - P(B| A), 


where P(B | A) is the probability of B given 
that A has occurred. 


(EXAMPLE) A box holds 12 yellow marbles and 12 orange marbles. Without 


looking, you take a marble. Then you take another marble without 
replacing the first. Find the probability that both marbles are yellow. 


There are 24 marbles in the box when you take the first one, and 
only 23 when you take the second. So, the events are dependent. 


P(Aand B) = P(A)- P(B| A) = 2-H = ~ 0.24, or 24% 


24 23 46 
ane 
PRACTICE 


Identify the events as independent or dependent. Then answer the question. 


1. There are 20 socks in your drawer, and 12 of them are white. You grab a 
sock without looking. Then you grab a second sock without putting the 
first one back. What is the probability that both socks are white? 


2. You flip a coin two times. What is the probability that you get heads each 
time? 


3. Your math, literature, Spanish, history, and science homework 
assignments are organized in five folders. You randomly choose one 
folder, finish your assignment, and then choose a new folder. What is the 
probability that you do your math homework first, and then history? 


4. You roll a red number cube and a blue number cube. What is the 
probability that you roll an even number on the red cube and a number 
greater than 2 on the blue cube? 


5. You flip a coin three times. What is the probability that you do not get 
heads on any of the flips? 
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Problem Solving Plan and Strategies 


Here is a 4-step problem solving plan that you can use to solve problems. 


Read the problem carefully. Organize the given information 
and decide what you need to find. Check for unnecessary or 
missing information. Supply missing facts, if needed. 


Choose a problem solving strategy. Choose the correct 
operations to use. Decide if you will use a tool such as a 
calculator, graph, or spreadsheet. 


Use the problem solving strategy and any tools you have 
chosen. Estimate before you calculate, if possible. Do any 


STEP7 — Read and understand 
the problem. 

STEP2 — Make aplan to solve the 
problem. 

STEP3 Carry out the plan to 
solve the problem. 

STEP 4 


Check to see if your 
answer is reasonable. 


problem asks. 


calculations that are needed. Answer the question that the 


Reread the problem. See if your answer agrees with the 
given information and with any estimate you have made. 


Here are some problem solving strategies that you can use to solve problems. 


Strategy 


Guess, check, and 
revise 


Draw a diagram 
ora graph 


Make a table or an 
organized list 


Use an equation 
or a formula 


Use a proportion 


Look for a pattern 


Break a problem 
into parts 


Solve a simpler or 
related problem 


When to use 


Guess, check, and revise when you 
need a place to start or you want to see 
how the problem works. 


Draw a diagram or a graph when a 
problem involves any relationships that 
you can represent visually. 


Make a table or list when a problem 
requires you to record, generate, or 
organize information. 


Use an equation or a formula when 
you know a relationship between 
quantities. 


Use a proportion when you know that 
two ratios are equal. 


Look for a pattern when a problem 
includes numbers or diagrams that you 
need to analyze. 


Break a problem into parts when a 
problem cannot be solved in one step 
but can be solved in parts. 


Solve a simpler or related problem 
when a problem seems difficult and 
can be made easier by using simpler 
numbers or conditions. 


How to use 


Make a reasonable guess. Check to see if 
your guess solves the problem. If it does not, 
revise your guess and check again. 


Draw a diagram or a graph that shows given 
information. See what your diagram reveals 
that can help you solve the problem. 


Make a table with columns, rows, and any 
given information. Generate a systematic list 
that can help you solve the problem. 


Write an equation or formula that shows the 
relationship between known quantities. Solve 
the equation to solve the problem. 


Write a proportion using the two equal ratios. 
Solve the proportion to solve the problem. 


Look for a pattern in any given information. 
Organize, extend, or generalize the pattern to 
help you solve the problem. 


Break the problem into parts and solve each 
part. Put the answers together to help you 
solve the original problem. 


Think of a way to make the problem easier. 
Solve the simpler or related problem. Use 
what you learned to help you solve the 
original problem. 
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Work backward 


Work backward when a problem gives 
you an end result and you need to find 
beginning conditions. 


Work backward from the given information 
until you solve the problem. Work forward 
through the problem to check your answer. 
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r EXAMPLE | A marching band receives a $2800 donation to buy new drums and 


,) 
piccolos. Each drum costs $350 and each piccolo costs $400. How has 
many of each type of instrument can the band buy? E 
STEP 7 Choose two strategies, Use an Equation and Draw a Graph. a 
< 
STEP 2 Write an inequality. Let d = the number of drums and p = the number of Fi 
piccolos. = 
= 
Cost of Number Cost of Number 5 
. ; ° E < $2800 
drums of drums piccolos of piccolos. = S 
=] 
=) 
Fs 


350d + 400p < 2800 


S$T€P 3 Graph and shade the solution region of the 
inequality. 


The band can buy only whole numbers of 
instruments. Also, you can assume that the band will 
buy at least one of each type of instrument. Mark 
each point in the solution region that has whole 
number coordinates greater than or equal to 1. 


> The red points on the graph show 21 different ways that 
the band can buy drums and piccolos without spending 
more than $2800. 


— 
PRACTICE 


1. Acell phone company offers a plan with an initial registration fee of $25 
and a monthly fee of $15. How much will the plan cost for one year? 


2. Rita wants to attend a swim camp that costs $220. She has $56 in a bank 
account. She also earns $25 each week walking dogs. Will Rita be able to make 
a full payment for the camp in 5 weeks? Explain your reasoning. 


3. What is the 97th number in the pattern 4, 3, 2, 1, 4, 3, 2,1, 4,3, 2,1,...? 


4. Sam makes a down payment of $120 on a $360 bike. He will pay $30 each month 
until the balance is paid. How many monthly payments will he make? 


5. Marie is buying tree seedlings for the school. She can spend no more Tree Seedlings 
than $310 on aspen and birch trees. She wants at least 20 trees in all 
and twice as many aspen trees as birch trees. Find three possible Aspen | $10 each 
ways that Marie can buy the trees. Birch | $12 each 


6. In how many different ways can you make 75¢ in change using 
quarters, dimes, and nickels? 


7. Charlie is cutting a rectangular cake that is 9 inches by 13 inches into 
equal-sized rectangular pieces. Each piece of cake should be at least 2 inches 
on each side. What is the greatest number of pieces Charlie can cut? 


8. Streamers cost $1.70 per roll and balloons cost $1.50 per bag. If the student 
council has $40 to spend for parent night and buys 10 rolls of streamers, how 
many bags of balloons can the student council buy? 
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Chapter 1 


1.1 In Exercises 1-5, use the diagram. 


1. Name three points that are collinear. Then give a 
name for the line that contains the points. 


2. Name the intersection of plane ABC and EG. 
3. Name two pairs of opposite rays. 
4. Are points A, C, and G coplanar? Explain. 
u 5. Name a line that intersects plane AFD at more than one point. 
= 
< 1.2 In the diagram, P, Q, R, S, and T are collinear, PT = 54, QT = 42, QS = 31, 
a and RS = 17. Find the indicated length. 
= q-@—""——"00 O66" "> 
ee 6. PQ 7. PS 8. QR > oO a ¢. 
*s 9. PR 10. ST 1, AE 


1.2 Point Bis between A and Con AC. Use the given information to write an 
equation in terms of x. Solve the equation. Then find AB and BC, and 
determine whether AB and BC are congruent. 


12. AB=x+3 13. AB=3x-7 14. AB= 11x —- 16 
BC =2x+1 BC = 3x - 1 BC = 8x — 1 
AC = 10 AC = 16 AC = 78 
15. AB=4x-5 16. AB= 14x +5 17. AB=3x—7 
BC =2x-7 BC = 10x + 15 BC =2x+5 
AC = 54 AC = 80 AC = 108 
1.3. Find the coordinates of the midpoint of the segment with the given 
endpoints. 
18. A(2, —4), B(7, 1) 19. C(—3, —2),D(—8, 4) 20. E(—2.3, —1.9), F(.1, —9.7) 
21. G(3, —7), H(-1, 9) 22. (4, 3), J(2, 2) 23. K(1.7, —7.9), L(8.5, —8.2) 


1.3 Find the length of the segment with given endpoint and midpoint M. 
24. Z(0, 1) and M(7, 1) 25. Y(4, 3) and M(1, 7) 26. X(0, —1) and M(12, 4) 
27. W(5, 3) and M(-—10, —5) 28. V(—3, —4) and M(9, 5) 29. U(3, 2) and M(11, —4) 


1.4 Use the given information to find the indicated angle measure. 


30. MZQPS = _2 31. MZLMN=_2 32. MZXWZ= 2 
x 
L iy 
- was 
y 
68° 
M N Z 
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1.4 33. Given mZABC = 133°, find mZ ABD. 34. Given m2 GHK = 17°, find mz KH]. 


B C 
(4x — 3)° 
i ; 
aay (3x + 2)° 
i 


1.5 Tell whether 71 and 72 are vertical angles, adjacent angles, a linear pair, 
complementary, or supplementary. There may be more than one answer. 


35. 36. 37. 
36° 64° 41° 2 


1.5 Use the diagram. 
38. Name two supplementary angles that are not a linear pair. 
39. Name two vertical angles that are not complementary. 


40. Name three pairs of complementary angles. Tell whether each 
pair contains vertical angles, adjacent angles, or neither. 


1.6 Tell whether the figure is a polygon. If it is not, explain why. If it is, tell 
whether it is convex or concave. 


Al. 42. 43. 44. 


1.6 In Exercises 45 and 46, use the diagram. 


45. Identify two different equilateral polygons in the 
diagram. Classify each by the number of sides. 


46. Name one of each of the following figures as it 
appears in the five-pointed star diagram: triangle, 
quadrilateral, pentagon, hexagon, heptagon. 


1.7 Use the information about the figure to find the indicated measure. 


47, Area = 91 cm? 48. Find the area 49. Area = 66 m? 
Find the length 2. of the triangle. Find the height h. 
oom B ft h 
6ft 12m 7m 
L 


1.7 Find the perimeter and area of the triangle with the given vertices. Round to 
the nearest tenth. 


50. A(2, 1), B(3, 6), C(6, 1) 51. DQ, D, E(G3, 1), F(6, 5) 
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Chapter 2 


2.1 Describe the pattern in the numbers. Write the next number in the pattern. 


1. 17, 23, 15, 21, 13, 19,... 2. 1, 0.5, 0.25, 0.125, 0.0625,.... 3. 2, 3,5, 7, 11, 13,... 
111 
4. 7.0, 7.5, 8.0, 8.5,... 5. 1, 3’ 9’ a7 6. 2, 2, 4, 6, 10, 16, 26,... 


2.1 Show the conjecture is false by finding a counterexample. 


7. The difference of any two numbers is a value that lies between those two 
numbers. 


8. The value of 2x is always greater than the value of x. 


9. Ifan angle A can be bisected, then angle A must be obtuse. 


2.2 For the given statement, write the if-then form, the converse, the inverse, 
and the contrapositive. 


10. Two lines that intersect form two pairs of vertical angles. 


11. All squares are four-sided regular polygons. 


2.2 Decide whether the statement is true or false. If false, provide a 
counterexample. 


12. Ifa figure is a hexagon, then it is a regular polygon. 


13. If two angles are complementary, then the sum of their measures is 90°. 


2.3 Write the statement that follows from the pair of statements that are given. 


14. Ifa triangle is equilateral, then it has congruent angles. 
If a triangle has congruent angles, then it is regular. 


15. If two coplanar lines are not parallel, then they intersect. 
If two lines intersect, then they form congruent vertical angles. 
2.3 Select the word(s) that make(s) the conclusion true. 


16. John only does his math homework when he is in study hall. John is doing 
his math homework. So, John (is, may be, is not) in study hall. 


17. May sometimes buys pretzels when she goes to the supermarket. May is at 
the supermarket. So, she (will, might, will not) buy pretzels. 

2.4 Use the diagram to determine if the statement is true or false. 

18. SVL plane Z 

19. XU intersects plane Z at point Y. 

20. TW lies in plane Z. 

21. ZSYTand 2 WYS are vertical angles. 

22. ZSYT and Z TYV are complementary angles. 

23. ZTYU and Z UYWare a linear pair. 

24. ZUYVis acute. 
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2.5 


2.6 


2.6 


2.6 


2.7 


2.7 


Solve the equation. Write a reason for each step. 
25. 4x + 15 = 39 26. 6x + 47 = 10x —-9 27. 2(—7x + 3) = —50 
28. 54 + 9x = 3(7x + 6) 29. 13(2x — 3) — 20x =3 30. 31 + 25x = 7x — 144+ 3x 


Copy and complete the statement. Name the property illustrated. 
31. If mZJKL = mZ GHI and mZGHI= mZ ABC, then_2_ =_2.. 
32. If mZ MNO = mZ PQR, then mZ PQR = _?2_ 

33. MZXYZ=_?2 


34. Copy and complete the proof. 


GIVEN P Point Cis in the interior of Z ABD. e fs 
ZABD is aright angle. 
PROVE » 7ABC and 7 CBD are complementary. 7 a 
STATEMENTS ___|__ REASONS 
1. ZABD is a right angle. 1. Given 
2. mZ ABD = 90° 2.20 
3.2 3. Given 
4.mZABD = mZ ABC + mZCBD 4. 2 
5. 2? =mZABC + mZ CBD 5. Substitution Property of Equality 
6._ 2 6. Definition of complementary angles 


35. Use the given information and the diagram to prove the statement. 


GIVEN > XY = YZ = ZX y 
PROVE > The perimeter of AXYZ is 3 + XY. 


zZ Y 


Copy and complete the statement. 7 AGD is a right angle and AB, CD, 


and EF intersect at point G. 
36. If mZ CGF = 158°, then mZEGD = _2 


37. If mZ EGA = 67°, then mZFGD= _2.. 
38. If mZFGC = 149°, then mZEGA= _2.. 
39. MZ DGB = _2_ 


40. mZFGH= _2 


41. Write a two-column proof. 


GIVEN ® 4 UKVand 4 VKW are complements. 
PROVE P 7 YKZ and ZXKY are complements. 


Extra Practice 
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Chapter 3 


3.1 Classify the angle pair as corresponding, alternate interior, alternate : 
exterior, or consecutive interior angles. 4 = 
1. Z6and 22 2.Z7and 22 Ae 
3. Z5and 43 4.Z4and 45 7\8 
5.Z1land 25 6. 23 and 26 


3.1 Copy and complete the statement. List all possible correct answers. 
7. ZAMB and _?_ are corresponding angles. 
8. ZAML and _?_are alternate interior angles. 
9. ZCJD and _?_ are alternate exterior angles. 


10. ZLMJ and _?_ are consecutive interior angles. 


: — — 
1l. _? is atransversal of AD and HE. 


3.2 Find m/1 and m2 2. Explain your ns 


14, 
106° 
136; 68° 112 


3.2 Find the values of x and y. 


15. 17. 


(6y + 1)° 


(3x — 10)° 
(2x + 15)° 


3.3 Is there enough information to prove m|| n? If so, state the postulate or 
theorem you would use. 


3.3 Can you prove that lines a and bare parallel? If so, explain how. 
21. a b 22. 
\WV/ oF 
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3.4 Tell whether the lines through the given points are parallel, perpendicular, 
or neither. Justify your answer. 


24. Line 1: (7, 4), (10, 5) 25. Line 1: (—3, 1), (2, 5) 26. Line 1: (—6, 0), (8, 7) 
Line 2: (2, 3), (8, 5) Line 2: (—1, —3), (5, —2) Line 2: (1, 4), (2, 2) 
3.4 Tell which line through the given points is steeper. 
27. Line 1: (0, —6), (—4, —9) 28. Line 1: (—1, —5), (—1, 3) 29. Line 1: (1, 1), (2, 6) 
Line 2: (—2, 5), (1, 9) Line 2: (—3, 4), (—5, 4) Line 2: (1, 1), (3, 10) 


3.5 Write an equation of the line that passes through the given point P and has 
the given slope m. 


30. P(4,7),m=2 31. P(-3, 0),m=2 32. P(9, 4),m=—% 
ry 
a 
3.5 Write an equation of the line that passes through point P and is parallel to r=] 
the line with the given equation. os 
33. P(1, -2), y= 2x —6 34. P(6, 3), y= —5x +12 35. P(-7,3),y=x+3 Ss 
a 
= 
36. P(0,3),y=4x—-2 37. P(-9, 4), y = 2x +1 38. P(8, —3),y=x—5 al 
3.6 Find mZ ADB. 
39 40. 41 17° 
A A B 
B 
D D 
21° B A 
D C 
42 43 
A B 
x? 
(x + 12)° 
D C 


3.6 45. Copy and complete the proof. 


GIVEN > BA nig BC, m Z 
BD bisects Z ABC. 
PROVE » ™2Z ABD = 45° 6 c 
STATEMENTS REASONS 
1. BAL BC 1,2 
2. 2. 2. Definition of perpendicular lines 
3. mZABC = 90° 3. 2 
4, 2 4. Given 
5. mMZABD = mZ DBC 5. ates 
6. MZABC=_2?_ + _2_ 6. Angle Addition Postulate 
7 mZABD + mZ DBC = 90° 7 2 
8. mZABD + _2_ = 90° 8. Substitution Property of Equality 
9. 2(mZ ABD) = 90° 9. 2 


. MZABD = 45° 10. _2 


—_ 
i) 
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Chapter 4 


4.1 


4.1 


4.2 


EXTRA PRACTICE 


4.2 


4.3 


4.3 


44 


A triangle has the given vertices. Graph the triangle and classify it by its 
sides. Then determine if it is a right triangle. 


1. A(-1, —2), B(-1, 2), C(4,2) 2. A(-1, —D), B(3, 1), C(2, -2) 3. A(—3, 4), B(2, 4), CS, —2) 


Find the value of x. Then classify the triangle by its angles. 


5. (x + 1)° 6. aN 
(x + 5)? ee 


Write a congruence statement for any figures that can be proved congruent. 
Explain your reasoning. 


7p {7 E 8. : J | K 9. S$ 3 T U 
G F N M L X Wey 
Find the value of x. 


10. \/ 4g° V/ 11. (7x = 5)° <\ 
es 
ZL) LS eo 


Decide whether the congruence statement is true. Explain your reasoning. 


12. APQR = ATUV 13. AJKM = ALMK 14. AACD = ABDC 
— U K A B 
Der 
Q D C 
R J M L 


Use the given coordinates to determine if AABC = APQR. 
15...A(=2, 1), BE, 6), C6, 2), P=, =2), OG, 3), AG, =) 
16. A(—4, 5), B(2, 6), C(—2, 3), P(2, 1), Q(8, 2), RO, —)) 


Name the congruent triangles in the diagram. Explain. 


19. H J 


17. UR V 18. N P 
i 
Xx W M Q K 
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4.5 Isit possible to prove that the triangles are congruent? If so, state the 
postulate or theorem you would use. 


20. AGHL, AJKL 21. AMNQ, APNQ 22. ASTW, A\UVW 


H M U 
T 
W 
G r J Q N 
V 
K P S 


4.5 Tell whether you can use the given information to determine whether 
AABC = ADEF. Explain your reasoning. 


23. ZA=ZD,AB= DE, ZB=ZE 24, AB= DE, BC= EF ZA=ZD 


4.6 Use the information in the diagram to write a plan for proving that 71 = 22. 
; : BS - wile 
P 
4.6 Use the vertices of \ABC and A DEF to show that 7A = 2 D. Explain. 


28. A(0, 8), B(6, 0), C(O, 0), D(3, 10), E(9, 2), F(, 2) 
29. A(—3, —2), B(—2, 3), C(2, 2), D(5, 1), E(6, 6), F(10, 5) 


m 
* 
=] 
tc) 
i 
: 
A 
= 
aA 
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4.7 Find the value(s) of the variable(s). 


30. “a Sl: 32, ea 
; (9x + 12)° 11 
x y 
(12x — 6)° 


Oo 


33. 34. 35. 
(y + 16)° 


6x —5 x+5 


4.8 Copy the figure and draw its image after the transformation. 
36. Reflection: in the y-axis 
37. Reflection: in the x-axis 


38. Translation: (x, y) > (« — 3,y + 7) 


4.8 Use the coordinates to graph AB and CD. Tell whether CD is a rotation of AB 
about the origin. If so, give the angle and direction of rotation. 


39. A(4, 2)5 Bi, 1), C(-4, =2)), D(-1, —l]) 40. A(-l, 3), B(0, 2), C(-1, 2); D(-3, 1) 
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Chapter 5 


5.1 


5.1 


5.2 


5.2 


5.3 


5.3 


1 


Copy and complete the statement. A 
1. IN ||_2_ 
2. CB|_2_ l . 
3. MN||_2_ 
4. C N B 
5. i 


Place the figure in a coordinate plane in a convenient way. Assign 
coordinates to each vertex. 


6. Isosceles right triangle: leg length is 4 units 7. Scalene triangle: one side length is 6 units 


8. Square: side length is 5 units 9. Right triangle: leg lengths are s and t 
Find the length of AB. 
11. A D C 12. A 
8x+7 
5x-1 3x+5 2 as 
11x—5 
B Cc 


In Exercises 13-17, use the diagram. LN is the perpendicular bisector of JK. 


P 
13. Find KN. J. 
14. Find LJ. 
12x —4 7x +10 
15. Find KP. 
L K 


16. Find JP. 6x+8 
17. Is Pon LN? 


Use the information in the diagram to find the measure. 


18. Find mZ ABC. 19. Find EH. 20. mMZJKL = 50°. Find LM. 


J 

A H OO 
LC 15 13 
Zea NSH K a, 

a C7 

B D F L 


Can you find the value of x? Explain. 


21. 22. 23. 
x x 
4 17 
a 
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5.4 


5.4 


5.5 


5.5 


5.6 


Pis the centroid of A DEF, FP = 14, RE = 24, and PS = 8.5. E 


Find the length of the segment. 
24, TF 25. DP s 


; 
26. DS 27. PR LA 
D R 


F 


Use the diagram shown and the given information to decide whether BD is a 
perpendicular bisector, an angle bisector, a median, or an altitude of AABC. 


28. BDL AC 29. ZABD = ZCBD : 

30. AD= CD 31. BDL ACand AD = CD aA 
32. AABD = ACBD 33. BD L AC and AB = CB ‘ z y 
= 
List the sides and angles in order from smallest to largest. Ss 
0 

4. . . 
3 P 35. 1 s07 # 36. E- G bs 
1 11 a 
619 F 2 
Q 14 R K 


Describe the possible lengths of the third side of the triangle given the 
lengths of the other two sides. 


37. 9 inches, 8 inches 38. 24 feet, 13 feet 39. 3 inches, 9 inches 
40. 1 foot, 17 inches Al. 4 feet, 2 yards 42. 2 yards, 6 feet 


Copy and complete with >, < or = . Explain. 


43. LN_?_ PR 44, VU_?_ ST 45. MZWYX_? mZWYZ 
M N p S 31 Xx 
Za : . : 
L 
R Q U ee Z 
46. mZ1_2_ mZ2 47. JK _2? MN 
J M 
bk K P N 
49. GH_2_ QR 50. mZ3_2? mZ4 51. mZ5_2_ mZ6 


PS 


H R 10 5 
0 8 
35) Q 
G 


F 12 
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Chapter 6 


6.1 


6.1 


6.1 


6.2 


6.2 


6.3 


6.3 


6.3 


The measures of the angles of a triangle are in the extended ratio given. 
Find the measures of the angles of the triangle. 


1.1:3:5 2. 1:5:6 3. .2:3:5 4. 5:6:9 
Solve the proportion. 
= 1S _ 20 er a—3_2a—1 
caer ameT| Big “orl 7 Be 6 
6_ x+8 x+6_x-5 x-2_~x+10 pee ue | 
9. ir 10 3 2 11. q 10 12 8 t=3 
Find the geometric mean of the two numbers. 
13. 4and9 14. 3 and 48 15. 9 and 16 16. 7 and 11 
Copy and complete the statement. 
€.9 x_? 27 8+2_ 2 
17. If ze then 7 18. If ao then 5 . 
Use the diagram and the given information to find the unknown length. 
: NJ _ NL ¢ age = BA 
19. Given ve = aM’ find NK. 20. Given DE EF’ find CA. 
N . C D 
6 * 10 8 
B E 
15 ; ‘ 4 12 
L Mo A F 
Determine whether the polygons are similar. If they are, write a similarity 
statement and find the scale factor. 
21. N 88 R V 20 U L 
ee 
11 
11 4 K 
16 16 
P 88 Q 
s 20 T 
In the diagram, APQR ~ ALMN. P 
23. Find the scale factor of APQR to ALMN. 15 y i xe 
24. Find the values of x, y, and z. = pe 
36 RM 12 WN 


25. Find the perimeter of each triangle. 


A ABC ~ ADEF. Identify the blue special segment and find the value of y. 


26. B F D 27, B F 
: fz 
A C A % « D 30 *F 
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6.4 In Exercises 28-31, determine whether the triangles are similar. If they are, 
write a similarity statement. Explain your reasoning. 


28. gq y 29. A : 
[ Jp = E 
63° 
0 o W ° 
pus R 18° G 


J N M L 


6.5 Show that the triangles are similar and write a similarity statement. Explain 


your reasoning. 
32. 33. R 
H 
40 30 
X\ 
K 24 J T 45 s 


6.6 Use the diagram to find the value of each variable. 


34, 35. 9 36. 
34 ‘ 
7 : 
24 
a 21 x 75 


6 
6.7 Draw a dilation of the polygon with the given vertices using the given scale 
factor of k. 
37. A(l, 1), B(4, 1), CU, 2); k = 3 38. A(2, 2), B(—2, 2), C(-1, -1), D(2, -1);k=5 
39. A(2, 2), B(B, 2), C(2, 6); k = + 40. A(3, —6), B(6, —6), C(6, 9), D(-3, 9); k = 5 


6.7 Determine whether the dilation from Figure A to Figure B is a reduction or 
an enlargement. Then find its scale factor. 


Al. 
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Chapter 7 


7.1 Find the unknown side length of the right triangle using the Pythagorean 
Theorem or a Pythagorean triple. 


1. | a 2. x 3. 
14 x 144 . 


48 24 51 
156 
7.1 Find the area of the isosceles triangle. 
4. 5. . 
a ga 26 ft 17 cm 17 cm 
= 48 m 20 ft 
5 30cm 
U 
= 26 ft 
o 
bs 7.2 Tell whether the given side lengths of a triangle can represent a right 
= triangle. 
rad 
= 7. 24, 32, and 40 8. 21, 72, and 75 9. 11, 25, and 27 
10. 7, 11, and 13 11. 17, 19, and 5V26 12. 9, 10, and V181 
7.2 Decide if the segment lengths form a triangle. If so, would the triangle be 
acute, right, or obtuse? 
13. 14, 21, and 25 14. 32, 60, and 68 15. 11, 19, and 32 
16. 3,9, and 3V11 17. 12, 15, and 3V40 18. 4V21, 25, and 31 


7.3. Write a similarity statement for the three similar triangles in the diagram. 
Then complete the proportion. 
= Ss SR _ RQ 
19. 3p? 20. 5G "RQ. ? 


j B K J 
A oO . Gc H ~~, 
7.3 Find the value of the variable. Round decimal answers to the nearest tenth. 


22. 5 x 23. 24, 3 
x 5 
1 4 
25. 7. 3 
y 


uv 
\. 
S 


26. 2 


6 8 
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7.4 


7.5 


7.5 


7.6 


7.7 


Find the value of each variable. Write your answers in simplest radical form. 


28. 29. 30. a — 
y 18 
x g _ b 
2 a 9V2 
7 h 
31. m 32. 15 33. 10V3 
|_| | 
n 5 Ss t w V 
O 
Find tan A and tan B. Write each answer as a fraction and as a decimal 


rounded to four places. 


34. 4 35. B 36. ¢ 56 A 


mi 
* 
=] 
t) 
i 
: 
A 
= 
aA 
m 


8 
< 
LA 
> 
8 
_| \z 
i—] 
°o sg 
wo S 
[==] 
z) 


Use a tangent ratio to find the value of x. Round to the nearest tenth. Check 
your solution using the tangent of the other acute angle. 


37. 12 38 


- 25 sie . = ae 
x 19 
~}: ei 


Use a sine or cosine ratio to find the value of each variable. Round decimals 
to the nearest tenth. 


Solve the right triangle. Round decimal answers to the nearest tenth. 


46. E 47. 48. B 


* J 
~~ S / \ . 
H 


is] 
X) 
mn 
fen) 
b 
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Chapter 8 


8.1 


8.1 


8.2 


8.2 


8.3 


8.3 


Find the value of x. 


Find the measure of an interior angle and an exterior angle of the indicated 
regular polygon. 


7. Regular hexagon 8. Regular 9-gon 9. Regular 17-gon 


Find the value of each variable in the parallelogram. 


11. 6 12. 18 
2a+4 2a 


b+1 a 


14. 3a° 15. a 


Use the diagram to copy and complete the statement. 
16. ZWXV=_2_ 17, ZZWV=_2 W, x 
18. Z2WVX=_2_ 19. WV=_2_ 
=, 2 -ZV= 2 
20. WZ = _2_ 21. 2°ZV=_2_ zZ y 


The vertices of quadrilateral ABCD are given. Draw ABCD in a coordinate 
plane and show that it is a parallelogram. 


22. A(5, 6), B(7, 3), C(5, —2), DB, ) 23. A(—8, 2), B(—6, 3), C(-1, 2), D(-3, D 
24. A(-1, 11), B(2, 14), C(6, 11), D(3, 8) 25. A(—l, —5), B(4, —4), C(6, —9), DO, —10) 


Describe how to prove that quadrilateral PQRS is a parallelogram. 


S R Ss R S R 
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8.4 Classify the special quadrilateral. Explain your reasoning. 


30. 


8.4 The diagonals of rhombus LMNP intersect at Q. Given that LM = 5 and 
mZ QLM = 30°, find the indicated measure. 


32. mZLMQ L M 

33. mZLQM aN 

34. MN 7 alas N 
Xx 


m 
» 
=i 

8.5 Find the value of x. cq 

35. 19 36. 37. 06 z 
fF x a a 
a BA. eat : 
p * .% “a R 
m 
31 43 x 
8.5 RSTVis akite. Find mz V. 
38. R 39. Ss 40. R 
80° i» 
R<60° 104 T V 80> S 
V 1S9DS 
T V T 


8.6 Give the most specific name for the quadrilateral. Explain your reasoning. 


Al. 


8.6 The vertices of quadrilateral DEFG are given. Give the most specific name 
for DEFG. Justify your answer. 


47. D(6, 8), E(9, 12), F(12, 8), G9, 6) 48. D(1, 2), E(4, 1), F(3, —2), G(0, —1) 
49. D(10, 3), £(14, 4), F(20, 2), G(12, 0) 50. D(—2, 10), E(1, 13), F(5, 13), G(—2, 6) 
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Chapter 9 


9.1 AA’'B'C is the image of A ABC after a translation. Write a rule for the 
translation. Then verify that the translation is an isometry. 


1. y 2. 


9.1 Use the point P(7, —3). Find the component form of the vector that describes 
the translation to P’. 


3. P’(-3, 4) 4. P’(1, -l) 5. P'(3, 2) 6. P’(—8, —11) 
9.2 Add, subtract, or multiply. 


aber “(Sa}-Ea] = [PS]E 4 


9.2 Find the image matrix that represents the translation of the polygon. Then 
graph the polygon and its image. 


_ . : 1 4 ; a 
ia 3 -5 [poems i 9 eon 


—2 -2 1 5 6 5 2] and7 units down 
ip 7 —3 0 /];3 units right is 9 6 4 2 3];4 units left 
6 8 —4]| and4units up “| -1 -4 -4 -—4 2] and5 units up 


9.3 Graph the reflection of the polygon in the given line. 
14. y-axis 15. x=1 16. y=x 


9.4 Rotate the figure the given number of degrees about the origin. List the 
coordinates of the vertices of the image. 


17. 270° 18. 180° 19. 90° 
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9.4 Find the image matrix that represents the rotation of the polygon about the 


9.5 


9.5 


9.6 


9.7 


9.7 


origin. Then graph the polygon and its image. 
PQR > 7 


20. be 4 ; 180° 21. oo ;90° 
4 1 3 2 -3 0 


The vertices of AABC are A(1, 1), B(4, 1), and C(2, 4). Graph the image of 
AABC after a composition of the transformations in the order they are 


listed. 


23. Translation: (x, y) > (x — 2, y + 3) 
Rotation: 270° about the origin 


25. Rotation: 180° about the origin 

Reflection: in the line y = —2 
Find the angle of rotation that maps A onto A”. 
27. 


A B C D 


=2, 


24. Reflection: in the line x = 2 
Translation: (x, y) > (x + 3, y) 


26. Translation: (x, y) > (x — 4,y — 4) 
Reflection: in the line y = x 


Determine whether the flag has line symmetry and whether it has rotational 
symmetry. Identify all lines of symmetry and angles of rotation that map the 


figure onto itself. 


EZ if] 


Copy the diagram. Then draw the given dilation. 
32. Center B; k = 2 33. Center E; k = 


34. Center D; k = 35. Center A; k = 


36. Center C; k = 37. Center E; k = 


DIO pole 


3 
2 


A 


B 


C 


Find the image matrix that represents a dilation of a polygon centered at the 


origin with a given scale factor. Then graph the polygon and its image. 

P Q R 
—l 
=3 


mi 
* 
=] 
tc) 
a 
: 
A 
= 
fa) 
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Chapter 10 


10.1 Use the diagram to give an example of the term. 


1. Radius 2. Common tangent 
3. Tangent 4. Secant 

5. Center 6. Point of tangency 
7. Chord 8. Diameter 


10.1 Find the value(s) of the variable. P, Q, and R are points of tangency. 


10. QqQ4és 11. P 2x+7 S 
2 
3x—-—5 


13. ¢ 


3 
Q 5 Ss 
x+5 S x2 14. 
P P p 
\/ Nees 
9x2 +x+1 (x — 1/2 Cs) 
Q Q 


10.2 AC and BD are diameters of ©G. Determine whether the 
arc is a minor arc, a major arc, or a semicircle of OG. Then 
find the measure of the arc. 


9. 
12. 


15. ED 16. EB 17. EC 
18. BEC 19. BC 20. BCD 


10.2 InOC, mAD = 50°, B bisects AD , and AEF is a diameter. Find the measure of 
the arc. 


21. AED 22. BD 23. DE 24. BAE 


10.3 Find the measure of AB. 


25. A 26. A a 
oe, E B ¢ ) 
C 125° D C 


10.3 In Exercises 28-30, what can you conclude about the diagram shown? State 
theorems to justify your answer. 


28. B 29. A 
Cry c) 
B 
A D 
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30. y 


D 


10.4 Find the values of the variables. 


32. 33. (2x — 5)° 


(4y + 10)9 


35. 


10.5 Find the value of x. 


37. 35° 38. 
(iS 


40. Al. 110° 42. x° 
(12x Pi 3/° (10x + 3)° iia 
<( TEN 2 


10.6 Find the value of x. 


‘ 
43. i 44, a ead 45. aN 
aay, y 
46. 47. a. ‘ 48. ™ 
: 2f 


10.7 Use the given information to write the standard equation for the circle. 


mi 
* 
=| 
a 
i 
: 
A 
= 
aA 
m 


49. The center is (0, —2), and the radius is 4 units. 
50. The center is (2, —3), and a point on the circle is (7, —8). 


51. The center is (m, n), anda point on the circle is (m+ h,n +k). 


10.7 Graph the equation. 
52. x° + y* = 25 53. x° + (y— 5)? = 121 54. (x + 4)? + (y— 1)? = 49 
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11.1 
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11.2 


11.2 


11.3 


11.3 


916 


Find the area of the polygon. 


1. 2. 
1 10 
13 16 


3. 4. 
7 
12 
15 


The lengths of the hypotenuse and one leg of a right triangle are given. Find 


the perimeter and area of the triangle. 


5. Hypotenuse: 25 cm; leg: 20 cm 


Find the value of x. 
7,A=2¢ 


2x+1 
Aft 


Find the area of the trapezoid. 


11. 4 12. 12 
y 
|_| 
7 21 


Find the area of the rhombus or kite. 


8. A= 14.3 in.” 


NI= 


xX 
2.2 in. 


6. Hypotenuse: 51 ft; leg: 24 ft 


9. A= 7.2 m? 10. A = 276 cm? 
3m 23 cm 
13. 11 14 
\ J 
9 


17. SS .% 18. 
pes 


Sy 


The ratio of the areas of two similar figures is given. Write the ratio of the 


lengths of the corresponding sides. 


19. Ratio of areas = 100:81 


Use the given area to find ST. 
22. AABC ~ ARST 


A=15in2 
A A=15in2 
C 5in BT Ss 
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20. Ratio of areas = 25: 100 


23. DEFG ~ RSTU 


21. Ratio of areas = 8:1 


24. HJKL ~ RSTU 


J_ Qin. K 
| A=54in2 
s L — 
R 
U 


11.4 


11.4 


11.5 


11.5 


11.6 


11.6 


11.7 


11.7 


Find the circumference of the red circle. 


25. 26. uy 27. Cy) 28. Fa a | 


Find the length of AB. 


29. Co) 30. Cy 31. GG. 32. (ae, 
7 “ 


Find the exact area of a circle with the given radius r or diameter d. Then 
find the area to the nearest hundredth. 


33. r=3in. 34. r=2.5cm 35. d= 20ft 36. d=13m 


mi 
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mj 
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Find the areas of the sectors formed by 2 DFE. 


7 38. 39. 40. 240° 
E 
G 
<E | D E G 2 G 
- SP ES 
D 
H E E 


Find the measure of a central angle of a regular polygon with the given 
number of sides. 


41. 8 sides 42. 12 sides 43. 20 sides 44. 25 sides 


Find the perimeter and area of the regular polygon. 


¥ Cc ‘@ -@ 


Find the probability that a randomly chosen point in the figure lies in the 
shaded region. 


+ 52. [7 Ww q 
| ke 1S 
10 1 


53. A local radio station plays your favorite song once every two hours. Your 
favorite song is 4.5 minutes long. If you randomly turn on the radio, what 
is the probability that your favorite song will be playing? 
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Chapter 12 


12.1 Determine whether the solid is a polyhedron. If it is, name the polyhedron. 
Explain your reasoning. 


| r¢ . = . 


12.1 5. Determine the number of faces on a solid with six vertices and ten edges. 


12.2 Find the surface area of the right prism. Round to two decimal places. 


8. 


6m 


EXTRA PRACTICE 


12.2 Find the surface area of the right cylinder with the given radius r and 
height h. Round to two decimal places. 


9. r=2cm 10. r=l1m 11. r= 22 in. 12. r=17mm 
h=11cm h=1m h = Qin. h=5mm 


12.2 Solve for x given the surface area S of the right prism or right cylinder. 
Round to two decimal places. 


13. S = 192 in.” 14. S = 33.7 m” 15. S = 754 ft? 


2m 3.5m 
~~ 12 ft 
x 
x 


12.3 Find the surface area of the regular pyramid. Round to two decimal places. 


17. 
5 cm 
2cm 


12.3 Find the surface area of the right cone. Round to two decimal places. 
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12.4 Find the volume of the right prism or right cylinder. Round to two decimal 


places. 
22. 23. 24. 2.3mm 
2 ft 
14cm 7.2mm 
3.5 ft eae) a0 ci 
4ft 14cm 
12.4 Find the value of x. Round to two decimal places, if necessary. 
25. V=8cm? 26. V= 72 tt" 27. V= 628 in. 
3tt 6 ft 
yo 
x 
x 
x 
x y : 


12.5 Find the volume of the solid. Round to two decimal places. 


29. 
Sit 
5ft 


12.5 Find the volume of the right cone. Round to two decimal places. 


31. 33. 


11.4m 


14.6 m 


12.6 Find the surface area and volume of a sphere with the given radius r or 
diameter d. Round to two decimal places. 


34. r=13m 35. r= 1.8in. 36. d= 28 yd 37. d= 13.7cm 
38. r= 20in. 39. r=17.5mm 40. d=15.2m 4l. d= 23 ft 


12.7 Solid A (shown) is similar to Solid B (not shown) with the given scale factor 
of A to B. Find the surface area and volume of Solid B. 


42. Scale factor of 3:2 43. Scale factor of 2:1 44. Scale factor of 4:7 
* S = 3247 in? S = 864 ft? S = 647 cm? 
‘ V = 9727 in.? V= 1728 ft? V= 6477cm? 


12.7 45. Two similar cylinders have volumes 127 cubic units and 3247 cubic units. 
Find the scale factor of the smaller cylinder to the larger cylinder. 
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Symbols 


somo [Meaning (Pa 
[=« —|omposteota | xa _ 
(is —ineae———SS«dt 
af [sameness 
at rwanda 
oc 
[et 

a 
[—% [rabone ita 
we forte ‘| 
T= Piveauateo i 
[= incongruntto ‘| 
[a [sare toorora [4 
zane [angen —————idt ae 
ma [mesueeofangea [24 
cs oo 
oe 


pi; irrational number 
~ 3.14 


approxima eqaleo| 50 
a Te 
re ee 
(= fimpies de 
[—ofiranaonve | on 
=» [neewionoratemensy [94 
ee eo 
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ratio of ato b 


eee 
[—# [Acounieprine | 08 
<a 
[measure ofminor aca | 59 


measure of major arc 
} mae |mamneotenorare | ag 
P(A) probability of event A 77 


gab 


Measures 


60 seconds (sec) = 1 minute (min) 
60 minutes = 1 hour (h) 
24 hours = 1 day 
7 days = 1 week 
4 weeks (approx.) = 1 month 


Length 


10 millimeters (mm) = 1 centimeter (cm) 


100 cm 
1000 mm |* 1 meter (m) 


1000 m = 1 kilometer (km) 


Area 


100 square millimeters = 1 square centimeter 
(mm’) (cm?) 
10,000 cm? = 1 square meter (m?) 
10,000 m? = 1 hectare (ha) 


Volume 


1000 cubic millimeters = 1 cubic centimeter 
(mm*) (cm) 
1,000,000 cm? = 1 cubic meter (m?) 
Liquid Capacity 
1000 milliliters (mL) . 
= 1 liter (L 
1000 cubic centimeters = ner) 


1000 L = 1 kiloliter (kL) 


Mass 


1000 milligrams (mg) = 1 gram (g) 
1000 g = 1 kilogram (kg) 
1000 kg = 1 metric ton (t) 


Temperature Degrees Celsius (°C) 


0°C = freezing point of water 
37°C = normal body temperature 
100°C = boiling point of water 


52 weeks (approx.) | = 1 year 
12 months 


10 years = 1 decade 
100 years = 1 century 


365 = 


Length 


12 inches (in.) = 1 foot (ft) 
36 in. 


3 “| = 1 yard (yd) 


5280 ft} _ . . 
1760 | = 1 mile (mi) 


Area 


144 square inches (in.”) = 1 square foot (ft?) 
9 ft? = 1 square yard (yd”) 
43,560 ft? | _ 
4840 ya 1 acre (A) 


Volume 


1728 cubic inches (in.*) = 1 cubic foot (ft*) 
27 ft? = 1 cubic yard (yd) 


Liquid Capacity 
8 fluid ounces (fl oz) = 1 cup (c) 
2c= 1 pint (pt) 
2 pt = 1 quart (qt) 
4 qt = 1 gallon (gal) 


Weight 


16 ounces (0z) = 1 pound (Ib) 
2000 Ib = 1 ton 


Temperature Degrees Fahrenheit (°F) 


32°F = freezing point of water 
98.6°F = normal body temperature 
212°F = boiling point of water 


Tables 


SaTav1 


Formulas 


Sum of the measures of the interior angles ofa 
triangle: 180° (p. 278) 


Sum of the measures of the interior angles ofa 
convex n-gon: (n — 2) + 180° (p. 507) 


Exterior angle ofatriangle: B 


mZ1=mZA+mzZzB (p. 219) exterior 


angle 
A 1 ang 


Sum of the measures of the exterior angles of a 
convex polygon: 360° (p. 509) 
Right Triangles 


Pythagorean Theorem: 
c? = a’ + Db? (p. 433) 


Trigonometric ratios: 


=MZA (p. 483) 


: -1 BC 
AB (p. 473) sin AB 


TABLES 


-1 AC 
ap (?- 473) COS 4B 


=MZA (p. 483) 


-1 BC 


(p. 466) tan AC mZA (p. 483) 


30°-60°-90° 
triangle (p. 459) 


45°-45°-90° 
triangle (p. 457) 


Ratio of sides: 
1:V3:2 


Ratio of sides: 
1:1:V2 


A ABC ~ AACD ~ ACBD 
(p. 449) 


BD _ CD AB _ CB AB _ AC 
CD AD’ CB. DB’ AC AD 
(p. 451) 


A D 


BD _ CD =VAD- 
CD > AD’ and CD AD © DB (pp. 359, 452) 
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Angle and segments formed D 
by two chords: 
mZ1= 5(mCD + mAB) (p.681) 4 c 
EA+ EC = EB+ ED (p.689) 8 

Cc 
Angle and segments formed A 
byatangentandasecant: ¢ 
mZ2 = 3(mBC — mAB)  (p.681) B 


EB’ = EA+ EC (p. 691) 


A 
Angle and segments formed 
by two tangents: r 
mZ3 = 5(mAQB = mAB) (p. 681) B a 


EA = EB (p. 654) 


by two secants: E a 
: Ss 


Angle and segments formed A i 
(p. 681) _ 


mZ4 = 3(mCD — mAB) 


EA+ EC = EB+ ED (p. 690) 


Given: points A(x,, y,) and B(x,, y,) 


Midpoint of AB = 


(p. 16) 


xX, + X, nev) 
2’ 2 


AB = \/(x, — x) + (%) — yy? (p. 17) 


Slope of AB = Use — mes 


= (p. 171) 
Tun xX, x, P 


Slope-intercept form of a linear equation with 
slope mand y-intercept b: y= mx+b _ _ (p. 180) 


Standard equation of a circle with center (h, k) 
and radius r: (x — h)? + (y- kb)? = 7° (p. 699) 


Taxicab distance AB = Ix, = x,| + | Ve y,| 
(p. 198) 


Perimeter 


P = perimeter, C = circumference, 
s = side, £ = length, w = width, 
a, b, c = lengths of the sides of a triangle, 
r = radius 
Polygon: P= sum of side lengths (p. 49) 
P=As (p. 49) 
(p. 49) 
(p. 49) 
(pp. 49, 765) 


(p. 49) 


Square: 
Rectangle: 
Triangle: 
Regular n-gon: 
Circle: 


Arc length of AB = (p. 747) 


A= area, s = side, b = base, h = height, 
£ = length, w = width, d = diagonal, 


a = apothem, P = perimeter, r = radius 
Square: (pp. 49, 720) 


Rectangle: (pp. 49, 720) 


Triangle: (pp. 49, 721) 
Parallelogram: (p. 721) 


Trapezoid: (p. 730) 


Rhombus: (p. 731) 


Kite: (p. 731) 


Equilateral triangle: (pp. 726, 766) 


Regular polygon: (p. 763) 


Circle: (pp. 49, 755) 


Area of a sector: (p. 756) 


Surface Area 


B = area of a base, P = perimeter, 
C = circumference, h = height, r = radius, 
£ = slant height 


S =2B+ Ph 


S=2B+Ch 
= 2nr* + 2arh 


Right prism: (p. 804) 


Right cylinder: 
(p. 805) 


Regular pyramid: S = B+ SPL (p. 811) 


Right cone: S=Bt 5Cl 
= or’? + orl 


S =4nr? 


(p. 812) 


Sphere: (p. 838) 


V= volume, B = area of a base, 
h = height, r = radius, s = side length 


Cube: V=s° (p. 819) 


Prism: V=Bh (p. 820) 


Cylinder: V= Bh = ar*h (p. 820) 


Pyramid: V= 5Bh 


(p. 829) 


Cone: V= 4Bh =lirh (p. 829) 


3 


Sphere: V= aur (p. 840) 


Miscellaneous 


Geometric mean of aand b: Va+b 


Euler’s Theorem for Polyhedra, F = faces, 
V = vertices, E = edges: F+ V=E+ 2 


(p. 359) 


(p. 795) 


Given: similar polygons or similar solids 
with a scale factor of a:b 

Ratio of perimeters = a:b (p. 374) 
(p. 737) 


(p. 848) 


Ratio of areas = a?:b? 
Ratio of volumes = a?: b? 


Given a quadratic equation ax? + bx + c=0, 
the solutions are given by the formula: 
_ —b+ Vb? — 4ac 


x m (pp. 641, 883) 
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Student Resources 


10,201 
10,404 
10,609 
10,816 
11,025 


11,236 
11,449 
11,664 
11,881 
12,100 


12,321 
12,544 
12,769 
12,996 
13,225 


13,456 
13,689 
13,924 
14,161 
14,400 


14,641 
14,884 
15,129 
15,376 
15,625 


15,876 
16,129 
16,384 
16,641 
16,900 


17,161 
17,424 
17,689 
17,956 
18,225 


18,496 
18,769 
19,044 
19,321 
19,600 


19,881 
20,164 
20,449 
20,736 
21,025 


21,316 
21,609 
21,904 
22,201 
22,500 


Trigonometric Ratios 


PSNBIE | sine: | eostne Menge 


peels | iste | Cosine Tangent | 


1.0355 
1.0724 
1.1106 
1.1504 
1.1918 


1.2349 
1.2799 
1.3270 
1.3764 
1.4281 


1.4826 
1.5399 
1.6003 
1.6643 
1.7321 


1.8040 
1.8807 
1.9626 
2.0503 
2.1445 


2.2460 
2.3559 
2.4751 
2.6051 
2.7475 


2.9042 
0.0777 
3.2709 
3.4874 
3.7321 


4.0108 
4.3315 
4.7046 
5.1446 
5.6713 


6.3138 
7.1154 
8.1443 
9.5144 
11.4301 


14.3007 
19.0811 
28.6363 
52.2900 
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Postulates 


1 


14 


15 


16 


Ruler Postulate The points on a line can be 
matched one to one with the real numbers. The 
real number that corresponds to a point is the 
coordinate of the point. The distance between 
points A and B, written as AB, is the absolute 
value of the difference between the coordinates 
of A and B. (p. 9) 


Segment Addition Postulate If Bis between 
Aand C, then AB + BC = AC. If AB + BC = AC, 
then B is between A and C-. (p. 10) 


Protractor Postulate Consider OB anda 
point A on one side of OB. The rays of the form 
OA can be matched one to one with the real 
numbers from 0 to 180. The measure of ZAOB 
is equal to the absolute value of the difference 
between the real numbers for OA and OB. (p. 24) 


Angle Addition Postulate If Pis in the interior of 
ZRST, then mZ RST = mZ RSP + mZ PST. (p. 25) 


Through any two points there exists exactly one 
line. (p. 96) 


A line contains at least two points. (p. 96) 


If two lines intersect, then their intersection is 
exactly one point. (p. 96) 


Through any three noncollinear points there 
exists exactly one plane. (p. 96) 


A plane contains at least three noncollinear 
points. (p. 96) 


If two points lie in a plane, then the line 
containing them lies in the plane. (p. 96) 


If two planes intersect, then their intersection is 
a line. (p. 96) 


Linear Pair Postulate If two angles form a 
linear pair, then they are supplementary. (p. 126) 


Parallel Postulate If there is a line and a point 
not on the line, then there is exactly one line 
through the point parallel to the given line. (p. 148) 


Perpendicular Postulate If there is a line and 
a point not on the line, then there is exactly 
one line through the point perpendicular to the 
given line. (p. 148) 


Corresponding Angles Postulate If two parallel 
lines are cut by a transversal, then the pairs of 
corresponding angles are congruent. (p. 154) 


Corresponding Angles Converse If two lines are 
cut by a transversal so the corresponding angles 
are congruent, then the lines are parallel. (p. 161) 


Student Resources 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


Slopes of Parallel Lines In a coordinate plane, 
two nonvertical lines are parallel if and only if 
they have the same slope. Any two vertical lines 
are parallel. (p. 172) 


Slopes of Perpendicular Lines In a coordinate 
plane, two nonvertical lines are perpendicular 
if and only if the product of their slopes is —1. 
Horizontal lines are perpendicular to vertical 
lines. (p. 172) 


Side-Side-Side (SSS) Congruence Postulate If 
three sides of one triangle are congruent to 
three sides of a second triangle, then the two 
triangles are congruent. (p. 234) 


Side-Angle-Side (SAS) Congruence 
Postulate If two sides and the included angle 
of one triangle are congruent to two sides and 
the included angle of a second triangle, then 
the two triangles are congruent. (p. 240) 


Angle-Side-Angle (ASA) Congruence 
Postulate If two angles and the included side 
of one triangle are congruent to two angles and 
the included side of a second triangle, then the 
two triangles are congruent. (p. 249) 


Angle-Angle (AA) Similarity Postulate If 

two angles of one triangle are congruent to 

two angles of another triangle, then the two 
triangles are similar. (p. 381) 


Arc Addition Postulate The measure of an arc 
formed by two adjacent arcs is the sum of the 
measures of the two arcs. (p. 660) 


Area of a Square Postulate The area ofa 
square is the square of the length of its side, or 
A=". (p. 720) 


Area Congruence Postulate If two polygons 
are congruent, then they have the same area. 
(p. 720) 


Area Addition Postulate The area of a region 
is the sum of the areas of its nonoverlapping 
parts. (p. 720) 


Volume of aCube The volume of a cube is the 
cube of the length of its side, or V= s°. (p. 819) 


Volume Congruence Postulate If two 
polyhedra are congruent, then they have the 
same volume. (p. 819) 


Volume Addition Postulate The volume 
of a solid is the sum of the volumes of all its 
nonoverlapping parts. (p. 819) 


2.1 


2.2 


2.3 


2.4 


25 


2.6 


3.1 


3.2 


3.3 


3.4 
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Properties of Segment Congruence 
Segment congruence is reflexive, symmetric, 
and transitive. 


Reflexive: For any segment AB, AB = AB. 

Symmetric: If AB = CD, then CD = AB. 

Transitive: If AB = CD and CD = EF then 
AB = EE (p.113) 


Properties of Angles Congruence 
Angle congruence is reflexive, symmetric, 
and transitive. 


Reflexive: For any angle A, ZA = ZA. 
Symmetric: If 7A = 7B, then 7B= ZA. 


Transitive: If 7A = 7Band 7B = ZC, then 
ZA= ZC. (p. 113) 


Right Angles Congruence Theorem All 
right angles are congruent. (p. 124) 


Congruent Supplements Theorem If two 
angles are supplementary to the same angle 
(or to congruent angles), then the two angles 
are congruent. (p. 125) 


Congruent Complements Theorem If two 
angles are complementary to the same angle 
(or to congruent angles), then the two angles 
are congruent. (p. 125) 


Vertical Angles Congruence Theorem 
Vertical angles are congruent. (p. 126) 


Alternate Interior Angles Theorem If two 
parallel lines are cut by a transversal, then 
the pairs of alternate interior angles are 
congruent. (p. 155) 


Alternate Exterior Angles Theorem If two 
parallel lines are cut by a transversal, then 
the pairs of alternate exterior angles are 
congruent. (p. 155) 


Consecutive Interior Angles Theorem If 
two parallel lines are cut by a transversal, 
then the pairs of consecutive interior angles 
are supplementary. (p. 155) 


Alternate Interior Angles Converse If two 
lines are cut by a transversal so the alternate 
interior angles are congruent, then the lines 
are parallel. (p. 162) 


Alternate Exterior Angles Converse If two 
lines are cut by a transversal so the alternate 
exterior angles are congruent, then the lines 
are parallel. (p. 162) 


3.6 


3.7 


3.8 


3.9 


3.10 


3.12 


4.1 


4.2 


4.3 


4.4 


Consecutive Interior Angles Converse If 
two lines are cut by a transversal so the 
consecutive interior angles are 
supplementary, then the lines are parallel. 
(p. 162) 


Transitive Property of Parallel Lines If two 
lines are parallel to the same line, then they 
are parallel to each other. (p. 164) 


If two lines intersect to form a linear pair of 
congruent angles, then the lines are 
perpendicular. (p. 190) 


If two lines are perpendicular, then they 
intersect to form four right angles. (p. 190) 


If two sides of two adjacent acute angles are 
perpendicular, then the angles are 
complementary. (p. 191) 


Perpendicular Transversal Theorem Ifa 
transversal is perpendicular to one of two 
parallel lines, then it is perpendicular to the 
other. (p. 192) 


Lines Perpendicular to a Transversal 
Theorem Ina plane, if two lines are 
perpendicular to the same line, then they are 
parallel to each other. (p. 192) 


Triangle Sum Theorem The sum of the 
measures of the interior angles of a triangle 
is 180°. (p. 218) 


Corollary The acute angles of a right 
triangle are complementary. (p. 220) 


Exterior Angle Theorem The measure of an 
exterior angle of a triangle is equal to the 
sum of the measures of the two nonadjacent 
interior angles. (p. 219) 


Third Angles Theorem If two angles of one 
triangle are congruent to two angles of 
another triangle, then the third angles are 
also congruent. (p. 227) 
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Properties of Triangle Congruence 
Triangle congruence is reflexive, symmetric, 
and transitive. 


Reflexive: For any AABC, AABC = A ABC. 


Symmetric: If AABC = ADEFF, then 
ADEF = AABC. 


Transitive: If \ABC = ADEF and 
ADEF = AJKL, then 
A ABC = AJKL. (p. 228) 
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45 


4.6 


4.7 


4.8 


5.1 


5.2 


5.3 


5.4 


5.5 


5.6 


5.7 


Hypotenuse-Leg (HL) Congruence 
Theorem Ifthe hypotenuse and a leg ofa 
right triangle are congruent to the 
hypotenuse and a leg of a second right 
triangle, then the two triangles are 
congruent. (p. 241) 


Angle-Angle-Side (AAS) Congruence 
Theorem If two angles and a non-included 
side of one triangle are congruent to two 
angles and the corresponding non-included 
side of a second triangle, then the two 
triangles are congruent. (p. 249) 


Base Angles Theorem If two sides ofa 
triangle are congruent, then the angles 
opposite them are congruent. (p. 264) 


Corollary Ifa triangle is equilateral, then it 
is equiangular. (p. 265) 


Converse of the Base Angles Theorem If two 
angles of a triangle are congruent, then the 
sides opposite them are congruent. (p. 264) 


Corollary Ifa triangle is equiangular, then it 
is equilateral. (p. 265) 


Midsegment Theorem The segment 
connecting the midpoints of two sides of a 
triangle is parallel to the third side and is half 
as long as that side. (p. 295) 


Perpendicular Bisector Theorem Ifa point 
is on a perpendicular bisector of a segment, 
then it is equidistant from the endpoints of 
the segment. (p. 303) 


Converse of the Perpendicular Bisector 
Theorem Ifa point is equidistant from the 
endpoints of a segment, then it is on the 
perpendicular bisector of the segment. (p. 303) 


Concurrency of Perpendicular Bisectors 
Theorem The perpendicular bisectors of a 
triangle intersect at a point that is 
equidistant from the vertices of the triangle. 
(p. 305) 


Angle Bisector Theorem Ifa point is on the 
bisector of an angle, then it is equidistant 
from the two sides of the angle. (p. 310) 


Converse of the Angle Bisector Theorem If 
a point is in the interior of an angle and is 
equidistant from the sides of the angle, then 
it lies on the bisector of the angle. (p. 310) 


Concurrency of Angle Bisectors of a 
Triangle The angle bisectors of a triangle 
intersect at a point that is equidistant from 
the sides of the triangle. (p. 312) 


Student Resources 


5.8 


5.9 


5.10 


5.12 


5.13 


5.14 


6.1 


6.2 


6.3 


6.4 


6.5 


Concurrency of Medians ofa Triangle The 
medians of a triangle intersect at a point that 
is two thirds of the distance from each vertex 
to the midpoint of the opposite side. (p. 319) 


Concurrency of Altitudes of a Triangle The 
lines containing the altitudes of a triangle are 
concurrent. (p. 320) 


If one side of a triangle is longer than another 
side, then the angle opposite the longer side 
is larger than the angle opposite the shorter 
side. (p. 328) 


If one angle of a triangle is larger than 
another angle, then the side opposite the 
larger angle is longer than the side opposite 
the smaller angle. (p. 328) 


Triangle Inequality Theorem The sum of 
the lengths of any two sides of a triangle is 
greater than the length of the third side. (p. 330) 


Hinge Theorem If two sides of one triangle 
are congruent to two sides of another 
triangle, and the included angle of the first is 
larger than the included angle of the second, 
then the third side of the first is longer than 
the third side of the second. (p. 335) 


Converse of the Hinge Theorem If two sides 
of one triangle are congruent to two sides of 
another triangle, and the third side of the first 
is longer than the third side of the second, 
then the included angle of the first is larger 
than the included angle of the second. (p. 335) 


If two polygons are similar, then the ratio of 
their perimeters is equal to the ratios of their 
corresponding side lengths. (p. 374) 


Side-Side-Side (SSS) Similarity Theorem If 
the corresponding side lengths of two 
triangles are proportional, then the triangles 
are similar. (p. 388) 


Side-Angle-Side (SAS) Similarity 
Theorem If an angle of one triangle is 
congruent to an angle of a second triangle 
and the lengths of the sides including these 
angles are proportional, then the triangles 
are similar. (p. 390) 


Triangle Proportionality Theorem Ifa line 
parallel to one side of a triangle intersects the 
other two sides, then it divides the two sides 
proportionally. (p. 397) 


Converse of the Triangle Proportionality 
Theorem Ifa line divides two sides of a 
triangle proportionally, then it is parallel to 
the third side. (p. 397) 


6.6 If three parallel lines intersect two 
transversals, then they divide the transversals 
proportionally. (p. 398) 


6.7 If aray bisects an angle of a triangle, then it 
divides the opposite side into segments 
whose lengths are proportional to the 


lengths of the other two sides. (p. 398) 


7.1 Pythagorean Theorem In aright triangle, 
the square of the length of the hypotenuse is 
equal to the sum of the squares of the lengths 


of the legs. (p. 433) 


7.2. Converse of the Pythagorean Theorem If 
the square of the length of the longest side of 
a triangle is equal to the sum of the squares 
of the lengths of the other two sides, then the 


triangle is a right triangle. (p. 441) 


7.3 If the square of the length of the longest side 
of a triangle is less than the sum of the 
squares of the lengths of the other two sides, 


then the triangle is an acute triangle. (p. 442) 


7.4 Ifthe square of the length of the longest side 
of a triangle is greater than the sum of the 
squares of the lengths of the other two sides, 


then the triangle is an obtuse triangle. (p. 442) 


7.5 If the altitude is drawn to the hypotenuse ofa 
right triangle, then the two triangles formed 
are similar to the original triangle and to 


each other. (p. 449) 


Geometric Mean (Altitude) Theorem Ina 
right triangle, the altitude from the right 
angle to the hypotenuse divides the 
hypotenuse into two segments. The length of 
the altitude is the geometric mean of the 
lengths of the two segments. (p. 452) 


7.6 


7.7 Geometric Mean (Leg) Theorem In aright 
triangle, the altitude from the right angle to 
the hypotenuse divides the hypotenuse into 
two segments. The length of each leg of the 
right triangle is the geometric mean of the 
lengths of hypotenuse and the segment of 
the hypotenuse that is adjacent to the leg. 
(p. 452) 


45°-45°-90° Triangle Theorem Ina 
45°-45°-90° triangle, the hypotenuse is 
V2 times as long as each leg. (p. 457) 


30°-60°-90° Triangle Theorem Ina 
30°-60°-90° triangle, the hypotenuse is twice 
as long as the shorter leg, and the longer leg 
is V3 times as long as the shorter leg. (p. 459) 


78 


7.9 


8.1 Polygon Interior Angles Theorem The sum 
of the measures of the interior angles of a 


convex n-gon is (” — 2) + 180°. (p. 507) 


Corollary The sum of the measures of the 
interior angles of a quadrilateral is 360°. 
(p. 507) 


Polygon Exterior Angles Theorem The sum 
of the measures of the exterior angles of a 
convex polygon, one angle at each vertex, is 
360°. (p. 509) 


If a quadrilateral is a parallelogram, then its 
opposite sides are congruent. (p. 515) 


8.2 


8.3 


8.4 Ifa quadrilateral is a parallelogram, then its 


opposite angles are congruent. (p. 515) 


8.5 Ifa quadrilateral is a parallelogram, then its 


consecutive angles are supplementary. (p. 516) 


8.6 Ifa quadrilateral is a parallelogram, then its 


diagonals bisect each other. (p. 517) 


8.7 If both pairs of opposite sides of a 
quadrilateral are congruent, then the 


quadrilateral is a parallelogram. (p. 522) 


8.8 If both pairs of opposite angles ofa 
quadrilateral are congruent, then the 


quadrilateral is a parallelogram. (p. 522) 


8.9 If one pair of opposite sides of a quadrilateral 
are congruent and parallel, then the 


quadrilateral is a parallelogram. (p. 523) 


8.10 Ifthe diagonals of a quadrilateral bisect each 
other, then the quadrilateral is a 


parallelogram. (p. 523) 


Rhombus Corollary A quadrilateral is a rhombus 
if and only if it has four congruent sides. (p. 533) 


Rectangle Corollary A quadrilateral is a rectangle 
if and only if it has four right angles. (p. 533) 


Square Corollary A quadrilateral is a square if and 
only if it is a rhombus and a rectangle. (p. 533) 


8.11 A parallelogram is a rhombus if and only if its 
diagonals are perpendicular. (p. 535) 


8.12 A parallelogram is a rhombus if and only if 
each diagonal bisects a pair of opposite 
angles. (p. 535) 


8.13 A parallelogram is a rectangle if and only if its 
diagonals are congruent. (p. 535) 


8.14 Ifa trapezoid is isosceles, then both pairs of 
base angles are congruent. (p. 543) 


8.15 Ifa trapezoid has a pair of congruent base 
angles, then it is an isosceles trapezoid. (p. 543) 
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9.2 
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10.1 


10.2 


10.3 


10.4 


10.5 


10.6 


A trapezoid is isosceles if and only ifits 
diagonals are congruent. (p. 543) 


Midsegment Theorem for Trapezoids The 
midsegment of a trapezoid is parallel to each 
base and its length is one half the sum of the 
lengths of the bases. (p. 544) 


If a quadrilateral is a kite, then its diagonals 
are perpendicular. (p. 545) 


If a quadrilateral is a kite, then exactly one 
pair of opposite angles are congruent. (p. 545) 


Translation Theorem A translation is an 
isometry. (p. 573) 


Reflection Theorem A reflection is an 
isometry. (p. 591) 


Rotation Theorem A rotation is an isometry. 
(p. 601) 


Composition Theorem The composition of 
two (or more) isometries is an isometry. (p. 609) 


Reflections in Parallel Lines If lines k and 
mare parallel, then a reflection in line k 
followed by a reflection in line mis the same 
as a translation. If P” is the image of P, then: 


(1) PP’ is perpendicular to k and m, and 
(2) PP” = 2d, where d is the distance between 
k and m. (p. 609) 


Reflections in Intersecting Lines If lines k 
and m intersect at point P, then a reflection 
in k followed by a reflection in m is the same 
as a rotation about point P. The angle of 
rotation is 2x°, where x° is the measure of the 
acute or right angle formed by k and m. 

(p. 610) 


Ina plane, a line is tangent to a circle if and 
only if the line is perpendicular to a radius of 
the circle at its endpoint on the circle. (p. 653) 


Tangent segments from a common external 
point are congruent. (p. 654) 


In the same circle, or in congruent circles, two 
minor arcs are congruent if and only if their 
corresponding chords are congruent. (p. 664) 


If one chord is a perpendicular bisector of 
another chord, then the first chord is a 
diameter. (p. 665) 


If a diameter of a circle is perpendicular to a 
chord, then the diameter bisects the chord 
and its arc. (p. 665) 


In the same circle, or in congruent circles, 
two chords are congruent if and only if they 
are equidistant from the center. (p. 666) 
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Measure of an Inscribed Angle Theorem 
The measure of an inscribed angle is one half 
the measure of its intercepted arc. (p. 672) 


If two inscribed angles of a circle intercept the 
same arc, then the angles are congruent. (p. 673) 


If a right triangle is inscribed in a circle, then 
the hypotenuse is a diameter of the circle. 
Conversely, if one side of an inscribed triangle 
is a diameter of the circle, then the triangle is 
aright triangle and the angle opposite the 
diameter is the right angle. (p. 674) 


A quadrilateral can be inscribed in a circle if 
and only if its opposite angles are 
supplementary. (p. 675) 


If a tangent and a chord intersect at a point 
on a circle, then the measure of each angle 
formed is one half the measure of its 
intercepted arc. (p. 680) 


Angles Inside the Circle If two chords 
intersect inside a circle, then the measure of 
each angle is one half the sum of the 
measures of the arcs intercepted by the angle 
and its vertical angle. (p. 681) 


Angles Outside the Circle Ifa tangent anda 
secant, two tangents, or two secants intersect 
outside a circle, then the measure of the 
angle formed is one half the difference of the 
measures of the intercepted arcs. (p. 681) 


Segments of Chords Theorem If two chords 
intersect in the interior of a circle, then the 
product of the lengths of the segments of one 
chord is equal to the product of the lengths 
of the segments of the other chord. (p. 689) 


Segments of Secants Theorem If two secant 
segments share the same endpoint outside a 
circle, then the product of the lengths of one 
secant segment and its external segment 
equals the product of the lengths of the other 
secant segment and its external segment. 

(p. 690) 


Segments of Secants and Tangents 
Theorem Ifasecant segment and a tangent 
segment share an endpoint outside a circle, 
then the product of the lengths of the secant 
segment and its external segment equals the 
square of the length of the tangent segment. 
(p. 691) 

Area of a Rectangle The area of a rectangle 


is the product of its base and height. A = bh 
(p. 720) 


11.2 Areaofa Parallelogram The area ofa 
parallelogram is the product of a base and its 
corresponding height. A = bh (p. 721) 


11.3 AreaofaTriangle The area of a triangle is 
one half the product of a base and its 


corresponding height. A = sbh (p. 721) 


11.4 Areaofa Trapezoid The area ofa trapezoid 
is one half the product of the height and the 
sum of the lengths of the bases. 


ne Shib, + b,) (p. 730) 


11.5 Areaofa Rhombus The area of a rhombus 
is one half the product of the lengths of its 


diagonals. A = 5d,d, (p. 731) 


11.6 Area ofa Kite The area ofa kite is one half 
the product of the lengths of its diagonals. 


A= 54d, (p. 731) 


11.7 Areas of Similar Polygons If two polygons 
are similar with the lengths of corresponding 
sides in the ratio of a: b, then the ratio of 
their areas is a’ : b’. (p. 737) 


Circumference of a Circle The 
circumference C of a circle is C = 7d or 

C = 2mr, where d is the diameter of the circle 
and ris the radius of the circle. (p. 746) 


11.8 


Arc Length Corollary In a circle, the ratio of the 
length of a given arc to the circumference is equal 
to the ratio of the measure of the arc to 360°. 


Arc length of AB _ mAB 


2ar 360°’ a 
Arc length of AB= a ° 2ar (p. 747) 


11.9 AreaofaCircle The area of a circle is 7 times 
the square of the radius. A = zr? (p. 755) 


11.10 Area ofaSector The ratio of the area A ofa 
sector of a circle to the area of the whole 
circle (zr) is equal to the ratio of the 
measure of the intercepted arc to 360°. 


fs AB. arr? (p. 756) 


11.11 Area of a Regular Polygon The area of a 
regular n-gon with side length s is half the 


product of the apothem a and the perimeter 


P,soA= saP, orA = 5a ° nS. (p. 763) 
12.1 Euler’s Theorem The number of faces (F), 
vertices (V), and edges (F) of a polyhedron 
are related by the formula F + V= E+ 2. 
(p. 795) 


12.2 


12.3 


12.4 


12.5 


12.6 


12.7 


12.8 


12.9 


12.10 


12.11 


12.12 


12.13 


Surface Area of a Right Prism The surface 
area S of aright prism is S = 2B + Ph = aP + 
Ph, where ais the apothem of the base, B is 
the area of a base, P is the perimeter of a 
base, and h is the height. (p. 804) 


Surface Area of a Right Cylinder The 
surface area S of a right cylinder is S = 2B + 
Ch = 2ar* + 2arh, where Bis the area of a 
base, Cis the circumference of a base, ris the 
radius of a base, and h is the height. (p. 805) 


Surface Area of a Regular Pyramid The 
surface area S of a regular pyramid is 


S=Bt SPL, where B is the area of the base, 


Pis the perimeter of the base, and £ is the 
slant height. (p. 811) 


Surface Area of a Right Cone The surface 
area S of aright cone is S = B+ SC = ar + 


ari, where B is the area of the base, Cis the 
circumference of the base, r is the radius of 
the base, and £ is the slant height. (p. 812) 


Volume of a Prism The volume V ofa prism 
is V= Bh, where B is the area of a base and 
his the height. (p. 820) 


Volume of a Cylinder The volume Vofa 
cylinder is V= Bh = zr*h, where Bis the area 
of a base, h is the height, and ris the radius 
of a base. (p. 820) 


Cavalieri’s Principle If two solids have the 
same height and the same cross-sectional 
area at every level, then they have the same 
volume. (p. 821) 


Volume of a Pyramid The volume Vofa 
pyramid is V = 5Bh, where B is the area of 
the base and h is the height. (p. 829) 

Volume ofa Cone The volume V of a cone is 
V= 5Bh = aar’h, where B is the area of the 


base, h is the height, and r is the radius of the 
base. (p. 829) 
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Surface Area of a Sphere The surface area S 
of a sphere with radius ris S = Arr’. (p. 838) 


Volume of a Sphere The volume Vofa 
sphere with radius ris V= oar’, (p. 840) 
Similar Solids Theorem If two similar solids 
have a scale factor of a: b, then corresponding 


areas have a ratio of a” : b*, and corresponding 
volumes have a ratio of a®: b*. (p. 848) 
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Postulates and Theorems 


Additional Proofs 


Proof of Theorem 4.5 
Hypotenuse-Leg (HL) Congruence Theorem 


: THEOREM 4.5 GIVEN > In AABC, ZCis a right angle. 2 
: PAGE 241. In ADEF, Fis a right angle. 

i If the hypotenuse AB = DE, AC = DF A C 
dnboneicats PROVE > \ ABC = ADEF 

: right triangle are Le 

: congruent to the Plan for Proof Construct ADGF with GF = BC, as E 


: hypotenuse and a shown. Prove that AABC = ADGEF. Then use the 
: leg ofa second right fact that corresponding parts of congruent triangles 


triangle, en a are congruent to show that ADGF = ADEF. By the { 
: two triangles are Transitive Property of Congruence, you can show that 
: congruent. A ABC = ADEE. . 


STATEMENTS REASONS 
1. ZCis aright angle. 1. Given 
Z DFE is aright angle. 
2. DF L EG 2. Definition of perpendicular lines 
3. ZDFGis a right angle. 3. If 2 lines are 1, then they form 4 rt. A. 
4. ZC = ZDFG 4. Right Angles Congruence Theorem 
5. AC= DF 5. Given 
ie 6. BC= GF 6. Given by construction 
F 7. AABC = ADGF 7. SAS Congruence Postulate 
2 8. DG = AB 8. Corresp. parts of = A are =. 
5 9. AB = DE 9. Given 
= 10. DG = DE 10. Transitive Property of Congruence 
= ll. ZE=ZG 11. If 2 sides of a A are =, then the 4 
opposite them are =. 
12. ZDFG= Z DFE 12. Right Angles Congruence Theorem 
13. ADGF= A DEF 13. AAS Congruence Theorem 
14. AABC = A DEF 14. Transitive Property of = A 
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: THEOREM 5.4 
? PAGE 305 


? The perpendicular 

? bisectors of a triangle 
? intersect at a point 

: that is equidistant 

? from the vertices of 

? the triangle. 


Proof of Theorem 5.4 
Concurrency of Perpendicular Bisectors of a Triangle 


GIVEN > / ABC; the | bisectors of AB, BC, and AC B 


PROVE > The _ bisectors intersect in a point; 
that point is equidistant from A, B, and C. 


Plan for Proof Show that P, the point of 
intersection of the perpendicular bisectors 
of AB and BC, also lies on the perpendicular 
bisector of AC. Then show that P is equidistant A C 
from the vertices of the triangle, A, B, and C. 


STATEMENTS 


. AABC; the | bisectors of AB, 
BC, and AC 


2. The perpendicular bisectors 
of AB and BC intersect at 
some point P. 


3. Draw PA, PB, and PC. 


4. PA = PB, PB = PC 


5. PA=PC 


6. Pis on the perpendicular 
bisector of AC. 


7. PA= PB = PC,so Pis 
equidistant from the vertices 
of the triangle. 


REASONS 


. Given 


. ABCis a triangle, so its sides 


AB and BC cannot be 

parallel; therefore, segments 
perpendicular to those sides 
cannot be parallel. So, the 
perpendicular bisectors must 
intersect in some point. Call it P. 


. Through any two points there is 


exactly one line. 


. Inaplane, if a point is on the 


perpendicular bisector of a 
segment, then it is equidistant 
from the endpoints of the 
segment. (Theorem 5.2) 


. Substitution Property of 


Equality 


. Inaplane, if a point is 


equidistant from the endpoints 
of a segment, then it is on the 
perpendicular bisector of the 
segment. (Theorem 5.3) 


. From the results of Steps 4 and 5 


and the definition of equidistant 


Additional Proofs 
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: THEOREM 5.8 
? PAGE 319 


: The medians of a 

? triangle intersect at 
> a point that is two 

? thirds of the distance 
: from each vertex to 
: the midpoint of the 

? opposite side. 


: WRITE PROOFS 


: Because you want 

: to prove something 
? involving the 

? fraction Z it 

? is convenient to 

? position the vertices 
: at points whose 

? coordinates are 

: multiples of both 2 

: and 3. 


Student Resources 


Proof of Theorem 5.8 
Concurrency of Medians of a Triangle 


GIVEN > / OBC; medians OM, BN, and CQ 


PROVE > The medians intersect in a point P; 
that point is two thirds of the distance 
from vertices O, B, and C to midpoints 
M, N, and Q. 


Plan for Proof The medians OM and BN intersect 
<—— >. 
at some point P. Show that point P lies on CQ. C(6a, 0) 


STEP7 Find the equations of the lines containing the medians OM, BN, and CQ. 


By the Midpoint Formula, 


sh + 64 8¢+9) — (3h + 3a, 30); 


the coordinates of M are | 


the coordinates of N are Ao a5 = (3a, 0); 


the coordinates of Q are fee us aoe = (3b, 3c). 
By the slope formula, 
slope of OM = —3¢—9 = __3¢ ___¢ 


(b+3a)-0 3b+3a bta’ 


pay. 6C-O0 _ 6c _ 2c , 
Sapeorny 6b-3a 6b-3a 2b-a 


Pry = O36. =8C 2. Se Cc 
slopeel Cb tek a 


Using the point-slope form of an equation of a line, 


thee uation of OM is —-0=—“ (x - 0), ory=—“-x; 
q y bta Ce bea 


2c 
2b-a 


c 
b—2a 


. <i = =, = 26 F 
the equation of BN is y— 0 = “= sajory = — A — 3a); 


2b 


(x — 6a), ory = f_(x — 6a). 


h ion of CQ is y — 0 = 
the equation of CQ is y = haa 


STEP 2 Find the coordinates of the point P where two medians (say, OM and 
BN) intersect. Using the substitution method, set the values 
J . — 
of y in the equations of OM and BN equal to each other: 


c — 2c = 
ia toa 


cx(2b — a) = 2c(x — 3a)(b + a) 
2cxb — cxa = 2cxb + 2cxa — 6cab — 6ca* 
—3cxa = —6cab — 6ca? 
x=2b+ 2a 
Substituting to find y, 


_ c¢ _ ¢ _ 
I SaGg pe 7 (28 + 2a) = 2c. 
So, the coordinates of P are (2b + 2a, 2c). 


STEP 3 


STEP 4 


STEP 5 


—_— 
Show that P is on CQ. 


Substituting the x-coordinate for P into the equation of CO, 
y = ——([2b + 2a] — 6a) = ——(2b — 4a) = 2c. 


b-2a b—2a 
So, P(2b + 2a, 2c) is on 0) and the three medians intersect at the 
same point. 


Find the distances OM, OP, BN, BP, CQ, and CP. 
Use the Distance Formula. 


OM = V(b + 3a) — 0)? + (3c — 0)? = VO + @)? + 302 = 


Vol(b+ a2 + 2) =3Vb+a2+e2 


OP = \((2b + 2a) — 0)? + 2c — 0)? = V(2(b + @)2 + 20? = 


Valb+a?2+e) =Wbtae+e 


BN = \(3a — 6b)? + (0 — 6c)? = Va — 6b) + (—60)? = 


V Gla — 2b)? + (3(-20)? = V9(a — 2b)? + 9(4c2) = 


V9((a — 2b)? + 4c2) = 3\ (a — 2b)? + 4c2 


BP = \((2b + 2a) — 6b)? + (2c — 6c)? = V (2a — 4b)? + (—40)2 = 


V2(a — 2b)? + (2(-20)? = V4(a — 2b)? + 4(4c2) = 


Va((a — 2b)? + 4c2) = 2V\(a — 2b)? + 4c? 


CQ = \(6a — 3b)? + (0 — 302 = Va — b))? + (30)? = 


V9(2a — b)*? + 2) = 3V2a— b)*? + 2 


CP = \(6a — (2b + 2a))? + (0 — 2c)? = V (4a — 2b)? + (-20)2 = 


V2@a—b)? + 4c2 = V4((2a — b)? + c2) = 


2\ (2a — b)? + c” 
Multiply OM, BN, and CQ by 2. 


20m = 2(3 (b+ a+) 


> 
S 
= 
= 
} 
2 
> 
= 
a") 
a 
3 
} 
ia 2 | 
7) 


=2V(b+a*+c? 


2pn = 2(3V (a - 2b)? + 4c’) 
= 2V (a — 2b)? + 4c? 

&CQ - 2(3 (2a — by? + 2) 
= 22a — b+ 


Thus, OP = <OM, BP = =BN, and CP = =CQ. 
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: THEOREM 5.9 
? PAGE 320 


Pore eee ee eere eerie rrr rrr rir) 


: The lines containing 
? the altitudes of 

? a triangle are 

> concurrent. 


: WRITE PROOFS 


: Choose a general 

: triangle, with one 

? vertex at the origin 

: and one side along 

: an axis. In the proof 
? shown, the triangle is 
? obtuse. 
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Student Resources 


Proof of Theorem 5.9 
Concurrency of Altitudes of a Triangle 


GIVEN » A OGH 
PROVE > The altitudes to the sides of AOGH all 


Plan for Proof Find the equations of the lines 
containing the altitudes of AOGH. Find the 
intersection point of two of these lines. Show 
that the intersection point is also on the line 
containing the third altitude. 


STEP7 


STEP 2 


STEP 3 


STEP 4 


STEPS 


intersect at J. 


Find the slopes of the lines containing the 
sides OH, GH, and OG. 

— c — Cc — 
Slope of OH = b Slope of GH = boa Slope of OG = 0 


Use the Slopes of Perpendicular Lines Postulate to find the slopes of the 
lines containing the altitudes. 


Slope of line containing altitude to OH = <b 
Slope of line containing altitude to GH = =e = D2 4 = 7 


The line containing the altitude to OG has an undefined slope. 


Use the point-slope form of an equation of a line to write equations for 
the lines containing the altitudes. 


An equation of the line containing the altitude to OH is 
_ =bp, _ —b ab 
y= ha) oy 
An equation of the line containing the altitude to GH is 
y—0 = 4 by - Mery eee 
An equation of the vertical line containing the altitude to OG is x = b. 


Find the coordinates of the point J where the lines containing two of 
the altitudes intersect. Using substitution, set the values of y in two of 
the above equations equal to each other, then solve for x: 


—b ab __a—b 
ext 7 rm 
ab __a—b b 
5 7 X + Gx 
ab _a 
<< @ 
x=b 
= = 2 
Next, substitute to find y: y = by + @ = Pip) + = = ab z a 


_ 22 
So, the coordinates of J are [b, 2 2 2 | 
Show that J is on the line that contains the altitude to side OG. J is 
on the vertical line with equation x = b because its x-coordinate is b. 
Thus, the lines containing the altitudes of A OGH are concurrent. 


Proof of Theorem 8.17 
Midsegment Theorem for Trapezoids 


: THEOREM 8.17 GIVEN > Trapezoid ABCD with midsegment MN 

Bn ee viateeaiees PROVE > MN|| AB, MN || DC, 

: The midsegment of a 

? trapezoid is parallel MN = 3(AB + DC) 

: to each base and its —_ = _ 

: length is one halfthe Plan for Proof Draw AN, then extend AN and DC so D C 
: sum of the lengths of that they intersect at point G. Then prove that 

: the bases. A ANB = AGNC, and use the fact that MN is a 


midsegment of AADG to prove that 
MN = 5 (AB + DC). 


STATEMENTS REASONS 
1. ABCD is a trapezoid with 1. Given 
midsegment MN. 
2. Draw AN, thenextendANandDC | 2. Through any two points there is 
so that they intersect at point G. exactly one line. 
3. Nis the midpoint of BC. 3. Definition of midsegment of 
a trapezoid 
4, BN= NC 4. Definition of midpoint 
5. AB||DC 5. Definition of trapezoid 
6. ZABN = ZGCN 6. Alternate Interior 4 Theorem 5 
7. ZANB= ZGNC 7. Vertical angles are congruent. =| 
8 AANB = AGNC 8. ASA Congruence Postulate 2 
9. AN = GN 9. Corresp. parts of = Aare =. S 
10. Nis the midpoint of AG. 10. Definition of midpoint 3 
11. MNis the midsegment of A AGD. 11. Definition of midsegment of a A : 
12. MN|| DG (so MN|| DC) 12. Midsegment of a A Theorem 
13. MN|| AB 13. Two lines || to the same line are ||. 
14. MN = 3DG 14. Midsegment of a A Theorem 
15. DG = DC + CG 15. Segment Addition Postulate 
16. CG= AB 16. Corresp. parts of = A are =. 
17. CG=AB 17. Definition of congruent segments 
18. DG = DC + AB 18. Substitution Property of Equality 
19. MN= 3(DC + AB) 19. Substitution Property of Equality 
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: THEOREM 10.10 
? PAGE 675 


2A quadrilateral can 

? be inscribed in a 

? circle if and only if its 
: Opposite angles are 

: supplementary. 


Student Resources 


Proof of Theorem 10.10 
A Theorem about Inscribed Quadrilaterals 


STEP 7 Prove that if a quadrilateral is inscribed in a circle, 
then its opposite angles are supplementary. 


GIVEN > DEFG is inscribed in OC. 


PROVE > 2D and Z Fare supplementary, 
ZEand ZGare supplementary. 


™m 


Paragraph Proof Arcs EFG and GDE together make acircle,so 
mEFG + mMGDE = 360° by the Arc Addition Postulate. 2 D is 
inscribed in EFG and Z Fis inscribed in GDE, so the angle measures are half the 


arc measures. Using the Substitution and Distributive Properties, the sum of the 
measures of the opposite angles is 


mZD+mZzE= 5m EFG dt 4m GDE = +(mEFG + mGDE) = $(360°) = 180° 


So, ZDand ZF are supplementary by definition. Similarly, 7 E and 7G are 


inscribed in FGD and DEF and mZE + mZG = 180°. Then ZE and ZG are 
supplementary by definition. 


STEP 2 Prove that if the opposite angles of a quadrilateral are supplementary, 
then the quadrilateral can be inscribed in a circle. 


GIVEN > 7 EF and ZGare supplementary (or 7 Dand 4 F are supplementary). 
PROVE > DEFG is inscribed in OC. 


Plan for Proof Draw the circle that passes through D, E, and F. Use an 
indirect proof to show that the circle also passes through G. Begin by assuming 
that G does not lie on OC. F 


Case 1 Glies inside OC. Let H be the intersection of E 
DG and OC. Then DEFH is inscribed in ©C and 2 Eis 
supplementary to 2 DHF (by proof above). 

Then 2 DGF = Z DHF by the given information and 

the Congruent Supplements Theorem. This implies 

that FG|| FH, which is a contradiction. D 


= 


Case 2 G lies outside OC. Let H be the intersection of 
DG and OC. Then DEFH is inscribed in ©C and Z Eis 
supplementary to 7 DHF (by proof above). 

Then 2 DGF = Z DHF by the given information and 
the Congruent Supplements Theorem. This implies 
that FG || FH, which is a contradiction. H 


E 


Because the original assumption leads to a 
contradiction in both cases, G lies on ©C and DEFG is 
inscribed in OC. 
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Selected/Ansviwers 


Chapter 1 1.2 Problem Solving (pp. 13-14) 
1.1 Skill Practice (pp.5-7) 1.a. point Q b.line segment 33-4 1883 mi b. about 50 mi/h 


MN c.ray ST d. line FG 3. Ow, line g 5. Sample se monies eh 
answer: points R, Q, S; point T 7. Yes; through any B 
three points not on the same line, there is exactly 

>_> oo > — 
one plane. 9. VY, VX, VZ, VW 11. WX 
15. Sample: L 17. point R 

—_— 
19. RS . 


grate ales Ve 1.3 Skill Practice (pp. 19-20) 1. Distance Formula 
3.104 in. 5. 26cm 7.43.in. 9. 2= in. 11.10 13.1 
1 _ 
15.70 17. (5,5) 19. (1,4) 21.(13, 1) 23. (2, 2 


when x, and y, are replaced by zero in the Midpoint 
Formula and x, and y, are replaced by m and n the 


M mn = _ 
r result is ( oe i 25. (—3, 10) 27. (4,8) 29. (—18, 22) 
31.4.5 33.5.7 35.7; -3 37. 40;5 39.9; 35 
jx 
# wl y 43. AB = 3V5, CD = 2V 10; not congruent 


23. Sample: 25. Sample: 


45. JK = 8V2, LM = V130; not congruent 


1.3 Problem Solving (pp. 21-22) 


: : . 49.H Lib School 2.85 km 
27. 0n the line 29. not on the line 31. on the line ik ee 


a a — ray ; — aii 
~ f 5.7 cm | 


“eRe ey cree te : : 
a a segment 51. objects B and D; objects A and C 53.a. 191 yd 
b. 40 yd c. About 1.5 min; find the total distance, 
1.1 Problem Solving (pp.7-8) 41. intersection ofa about 230 yards, and divide by 150 yards per minute. 


line anda plane 43. Four points are not necessarily ; . 
coplanar; no; three points determine a unique plane. _'-4 Skill Practice (pp. ey 


45.a-c. Cc 1. Sample: 
A E 
ses = ~ 
v=: ° Z 
B F 
D 


i 
N 


1.2 Skill Practice (pp. 12-13) 1. MN means segment 

MNwhile MNis the length of MN. 3.2.1 cm 

5.3.5cm 7.44 9.23 11.13 13. congruent 

15. not congruent 17.7 19.9 21.10 23.20 25.30 

29. (3x — 16) + (4x — 8) = 60; 12; 20, 40 
3. ZABC, ZB, Z CBA; B, BA, BC 5. Z MTP, ZT, 
Z PTM; T, T™, TP 7. straight 9. right 11. 90°; right 
13. 135°; obtuse 15-19. Sample answers are given. 
15. Z BCA; right 17. Z DFB; straight 19. 2 CDB; acute 
23. 65° 25.55° 29.m ZXWY = 104°, mZZWY = 52° 


Selected Answers SAT 


SA2 


31. mZXWZ = 35.5°, mZ YWZ = 35.5° 33. 38° 
35. 142° 37. 53° 


39. If a ray bisects 7 AGC its vertex A 
must be at point G. Sample: 


G Cc 
41. 80° 43. 75°; both angle measures are 5° less. 


Acute. 
Sample answer: (—2, 0) 


vB 


Obtuse. 
Sample answer: (2, 0) 


1.4 Problem Solving (pp. 31-32) 51.34° 53.a. 112° 

b. 56° c. 56° d. 56° 55. Sample answer: acute: Z ABG, 
obtuse: 2 ABC, right: Z DGE, straight: Z DGF 

57. about 140° 59. about 62° 61. about 107° 


1.5 Skill Practice (pp. 38-40) 
1. No. Sample answer: Any 
A two angles whose angle 
measures add up to 90° 
G are complementary, but 
they do not have to have a 


B D common vertex and side. 


3. adjacent 5. adjacent 7.2 GLH and 2 ALJ, 7 GLI 
and ZJLK 9. 69° 11.85° 13. 25° 15. 153° 17. 135°, 45° 
19. 54°, 36° 21. linear pair 23. vertical angles 

25. linear pair 27. neither 29. The angles are 
complementary so they should be equal to 90°; 

x + 3x = 90°, 4x = 90, x = 22.5. 31.10, 35 33.55, 30 
35. Never; a straight angle is 180°, and it is not possible 
to have a supplement of an angle that is 180°. 

37. Always; the sum of complementary angles is 90°, 
so each angle must be less than 90°, making them 
acute. 39. 71°, 19° 41. 68°, 22° 43. 58°, 122° 


1.5 Problem Solving (pp. 40-41) 47. neither 

49-51. Sample answers are given. 49. Z FGB, Z BGC 
51. ZAGE, ZEGD 53. Sample answer: Subtract 90° 
from mZ FGB. 55.a. y, = 90 — x,0<x< 90; 

Y. = 180 — x, 0 <x < 180; the measure of the 
complement must be less than 90° and the measure 
of its supplement must be less than 180°. 


Selected Answers 


55.b. c 
(0, 180) 


(90, 0) * (180, 0) * 


0<y, <90 O0<y, < 180 


1.6 Skill Practice (pp. 44-46) 1. nis the number of 
sides of a polygon. 3. polygon; concave 5. polygon; 
convex 9. Pentagon; regular; it has 5 congruent sides 
and angles. 11. Triangle; neither; the sides and/or 
the angles are not all congruent. 13. Quadrilateral; 
equiangular; it has 4 sides and 4 congruent angles. 
15.8in. 17.3 ft 19.sometimes 21. never 23. never 
25. Sample: 27. Sample: 


29.1 


1.6 Problem Solving (pp. 46-47) 33. triangle; regular 
35. octagon; regular 39. 105 mm; each side of the 
button is 15 millimeters long, so the perimeter of 
the button is 15(7) = 105 millimeters. 41.a.3 b.5 
c.6 d.8 


1.7 Skill Practice (pp.52-54) 1. Sample answer: The 
diameter is twice the radius. 3. (52)(9) must be 


divided by 2; °°) = 234 f2, 5, 22.4 m, 29.4 m? 
7. 180 yd, 1080 yd* 9.36 cm, 36cm? 11. 84.8 cm, 
572.3 cm? 13. 76.0 cm, 459.7 cm? 


15. 59.3 cm, 280.4 cm? 


17.12.4 21. 1.44 23. 8,000,000 25.3,456 27.14.5m 
29.4.5in. 31.6in.,3in. 33. Octagon; dodecagon; the 
square has 4 sides, so a polygon with the same side 
length and twice the perimeter would have to have 
2(4) = 8 sides, an octagon; a polygon with the same 
side length and three times the perimeter would have 
to have 4(3) = 12 sides, adodecagon. 35. V346 in. 
37. 5V42 km 


1.7 Problem Solving (pp. 54-56) 41. 1350 yd’; 450 ft 
43.a.15 in. b. 6 in.; the spoke is 21 inches long 
from the center to the tip, and it is 15 inches from 
the center to the outer edge, so 21 — 15 = 6 inches 
is the length of the handle. 


45.a. 106.4 m” b. 380 rows, 175 columns. Sample 
answer: The panel is 1520 centimeters high and 
each module is 4 centimeters so there are 

1520 + 4 = 380 rows; the panel is 700 centimeters 
wide and each module is 4 centimeters therefore 
there are 700 + 4 = 175 columns. 


1.7 Problem Solving Workshop (p. 57) 
1.2.4h 3. $26,730 


Chapter Review (pp. 60-63) 1. endpoints 3. midpoint 
5. Sample answer: points P, Y, Z 7. YZ, YX 9.1.2 
11.7 13.16 15.8.6; (3.5, 3.5) 17. 16.4; (5, —0.5) 

19.5 21. 162°; obtuse 23. 7° 25. 88° 27. 124° 29. 168° 
31. 92°, 88°; obtuse 33. Quadrilateral; equiangular; it 
has four congruent angles but its four sides are not 
all congruent. 35.21 37. 14in.,11.3in.2 39.5m 


Algebra Review (p.65) 1.6 3. —2 5. 15 7.4 9.-11 
11. 17 people 


Chapter 2 


2.1 Skill Practice (pp.75-76) 1. Sample answer: A guess 

based on observation 

3. 7. The numbers are 4 times the 
previous number; 768. 9. The 
rate of decrease is increasing 
by 1; —6. 11. The numbers 
are increasing by successive 
multiples of 3; 25. 13. even 


15. Sample answer: (3 + 4)? = 77 = 49 437+ 47 = 

9 + 16 = 25 17. Sample answer: 3 + 6 = 18 19. To be 
true, a conjecture must be true for all cases. 21. y = 2x 
23. Previous numerator £543 
becomes the next es ee 
denominator while the 


0 1 2 
numerator is one more 


than the denominator; 2. 


25. 0.25 is being added to 0.45,0./, 0.95 1.2 1.45 
each number; 1.45. 0 1 2 


27. Multiply the first 
number by 10 to get > oe. CBG. 
the second number, 

take half of the second 

number to get the third 

number, and repeat the 

pattern; 500. 

29. r>1;0<r<1; raising numbers greater than 
one by successive natural numbers increases the 
result while raising a number between 0 and 1 by 
successive natural numbers decreases the result. 


21020 50 100 


100 


2.1 Problem Solving (pp. 77-78) 33. Sample answer: 
The number of e-mail messages will increase in 
2004; the number of e-mail messages has increased 
for the past 7 years. 


c. Double the value of x and add 1 to the result, y = 
2x + 1. 37.a.sum, two b. 144, 233, 377 c. Sample 
answer: spiral patterns on the head of a sunflower 


2.2 Skill Practice (pp.82-84) 1. converse 3. If x = 6, 
then x” = 36. 5.Ifa person is registered to vote, 
then they are allowed to vote. 7. Ifan angle is a 
right angle, then its angle measure is 90°; if an angle 
measures 90°, then it is a right angle; if an angle is 
not a right angle, then it does not measure 90°; if 
an angle does not measure 90°, then it is not a right 
angle. 9. If3x + 10 = 16, then x = 2; if x = 2, then 
3x + 10 = 16; if3x + 10 ¥ 16, then x ¥ 2; ifx ¥ 2, 
then 3x + 10# 16. 


11. False. Sample: | > 


13. False. Sample answer: m Z ABC = 60°, 

mZGEF = 120° 15. False. Sample answer: 2 

17. False; there is no indication of a right angle in 
the diagram. 19. An angle is obtuse if and only if 
its measure is between 90° and 180°. 21. Points are 
coplanar if and only if they lie on the same plane. 
23. good definition 27. If —x > —6, then x < 6; true. 
29. Sample answer: If the dog sits, she gets a treat. 


2.2 Problem Solving (pp. 84-85) 31. true 33. Finda 
counterexample. Sample answer: Tennis is a sport 
but the participants do not wear helmets. 35. Sample 
answer: If a student is a member of the Jazz band, 
then the student is a member of the Band but not the 
Chorus. 37. no 


2.3 Skill Practice (pp.90-91) 1. Detachment 

3. Sample answer: The door to this room is closed. 
5.—-15<-—12 7. Ifa rectangle has four equal side 
lengths, then it is a regular polygon. 9. If you play 
the clarinet, then you are a musician. 11. The sum 
is even; the sum of two even integers is even; 2n and 
2m are even, 2n + 2m = 2(m+ n), 2(n + m) is even. 


Selected Answers 


SA3 


SA4 


13. Linear pairs are not the only pairs of angles 
that are supplementary; angles Cand D are 
supplementary, the sum of their measures is 180°. 


2.3 Problem Solving (pp. 91-93) 17. You will get a 
raise if the revenue is greater then its cost. 19. is 

21. Deductive; laws of logic were used to reach the 
conclusion. 23.2n + (2n+ 1) = (2n+2n)+1= 

4n + 1, which is odd. 25. True; since the game is not 
sold out, Arlo goes and buys a hot dog. 27. False; 
Mia will buy popcorn. 


Extension (p.95) 1. ~g— ~p 3. Polygon ABCDE is 
not equiangular and not equilateral. 5. Polygon 
ABCDE is equiangular and equilateral if and only 
ifit is a regular polygon. 7. No; it is false when the 
hypothesis is true while the conclusion is false. 


2.4 Skill Practice (pp.99-100) 1. line perpendicular 
toaplane 3. Postulate 5 5.a. If three points are not 
collinear, then there exists exactly one plane that 
contains all three points. b. If there is a plane, then 
three noncollinear points exist on the plane; if three 
points are collinear, then there does not exist exactly 
one plane that contains all three; if there is not 
exactly one plane containing three points then the 
three points are collinear. c. contrapositive 

7. Sample answer: Lines p and gq intersecting in point H 
9. Sample: no;XYdoesnot —__ 
necessarily bisect WV. 


11. False. Sample answer: Consider a highway with 
two houses on the right side and one house on 
the left. 13. False. Sample answer: Consider any 
pair of opposite sides of a rectangular prism. 

15. false 17. false 19. true 21. true 23. false 


25. Sample: m  Postulate 5 
ee 
City A 
Sample: n Postulate 7 
Sample: Postulate 8 


Selected Answers 


27. Sample answer: Postulate 9 guarantees three 
noncollinear points on a plane while Postulate 5 
guarantees that through any two there exist exactly 
one line therefore there exists at least one line in 
the plane. 


2.4 Problem Solving (pp. 101-102) 31. Postulate 7 

33. Sample answer: A stoplight with a red, yellow, 
and green light. 35. Sample answer: A line passing 
through the second row of the pyramid. 37. Sample 
answer: The person at the top and the two people at 
each end of the bottom row. 

39. a. Sample: 


Street 2 


Street 1 


b. Building A c. right angle d. No; since Z CAE 
is obtuse, Building E must be on the east side of 
Building A. e. Street 1 

41. They must be 

collinear. Sample: 


They must be 
noncollinear. Sample: gO” se lh 
A 
c 
B —E OD 


2.5 Skill Practice (pp. 108-109) 1. Reflexive Property of 
Equality for Angle Measure 3. Subtraction Property 
of Equality, Addition Property of Equality, Division 


Property of Equality 
7.4x+9=16—3x Given 
7x+9=16 Addition Property of Equality 
7x=7 Subtraction Property of 
Equality 
x=1 Division Property of Equality 


9. 3(2x + 11) =9 Given 
6x + 33 =9 Distributive Property 
6x = —24 Subtraction Property of 
Equality 
x=-4 Division Property of Equality 


11. 44 — 2(8x + 4) = -18x 
44 — 6x — 8 = — 18x 
36 — 6x = —18x 


Given 
Distributive Property 
Simplify. 


33. Row 1: Marked in diagram; Row 2: Substitute 
mZ GHF for 90°; Row 3: Angle Addition Postulate; 
Row 4: Substitution Property of Equality; Row 5: 
mZ1+mZ2=m2Z3+ mZ1; Substitution 
Property of Equality; Row 6: Subtract m2 1 from 
both sides. 35. 116° 


2.6 Skill Practice (pp. 116-117) 1. A theorem is a 
statement that can be proven; a postulate is a rule 
that is accepted without proof. 3.3. Substitution; 4. 
AC=11 5.SE 7. ZJ, ZL 9. Reflexive Property of 
Congruence 11. Reflexive Property of Equality 

13. The reason is the Transitive Property of 
Congruence not the Reflexive Property of Congruence. 


36 = —12x Addition Property of 
Equality 
-3=x Division Property of 
Equality 
13.2x-—15-—x=21+10x Given 
x—15=21+10x Simplify. 
—15=21+9x Subtraction Property 
of Equality 
—36 = 9x Subtraction Property 
of Equality 
-4=x Division Property of 
Equality 


15.5x+y=18 Given 
y=18-—5x Subtraction Property of Equality 


17.12 — 3y = 30x Given 
—3y = 30x-—12 Subtraction Property of 
Equality 
— 30x — 12 Acer F 
oa al Division Property of Equality 
y=-10x+4 Simplify. 
19. 2y + 0.5x = 16 Given 
2y = —0.5x+ 16 Subtraction Property of 
Equality 
y= eer t le Division Property of Equality 
y=—0.25x+8 Simplify. 


21.20 + CD 23. AB, CD 25.mZ1=mZ3 27. Sample 
answer: Look in the mirror and see your reflection; 

12 in. = 1 ft, so 1 ft = 12 in.; 10 pennies = 1 dime and 
1 dime = 2 nickels, so 10 pennies = 2 nickels. 


15 


*Cottage Snack Bike Arcade Kite 
Shop Rental Shop 
17. Equation Explanation Reason 
QR= PQ, Write original Given 
RS = PQ statement. 
2x+5=10-—3x Markedin Transitive 
diagram. Property of 
Congruent 
Segments 
5x+5=10 Add 3x to Addition 
each side. Property of 
Equality 
5x =5 Subtract 5 Subtraction 
from each Property of 
side. Equality 
x=1 Divideeach Division 
side by 5. Property of 
Equality 


19. A proof is deductive reasoning because it uses 
facts, definitions, accepted properties, and laws 


of logic. 


2.6 Problem Solving (pp. 118-119) 21. 2. Definition of 
angle bisector; 4. Transitive Property of Congruence 


29. AD = CB Given 

DC= BA Given 

AC = AC Reflexive Property of 
Equality 

AD+ DC=CB+ DC _ Addition Property of 
Equality 

AD+ DC=CB+ BA Substitution 

AD + DC + AC = Addition Property of 

CB + BA+ AC Equality 


2.5 Problem Solving (pp. 110-111) 
31. P=2£+2w Given 
P-—2w=2£ Subtraction Property of Equality 
P-2w _ 
2 
length: 16.5 m 


Division Property of Equality 


23. Statements Reasons 

1. 2AB = AC 1. Given 

2.AC = AB + BC 2. Segment Addition 
Postulate 

3. 2AB = AB + BC 3. Transitive Property of 
Segment Equality 

4. AB = BC 4. Subtraction Property 
of Equality 


25. Statements Reasons 


1. Ais an angle. 1. Given 


2.mZA=mZA 2. Reflexive Property of 
Equality 

3.ZA=ZA 3. Definition of congruent 
angles 


SA5 


Selected Answers 


SA6 


27. Equiangular; the Transitive Property of 
Congruent Angles implies mZ1 =m Z3, so all angle 
measures are the same. 


29.a. 


Movie Cafe Florist 


theater 


Restaurant Shoe 
store 


Dry 
cleaners 


b. Given: RS = CF, SM = MC = ED, Prove: RM = CD 


c. Statements Reasons 
1. RS = CF, 1. Given 
SM = MC= FD 

2. RS + SM = RM 2. Segment Addition 
Postulate 

3. CF + FD = CD 3. Segment Addition 
Postulate 

4. CF + FD = RM 4. Substitution Property 
of Equality 

5. FM = BT 5. Transitive Property of 
Segment Congruence 

6. RM = CD 6. Definition of congruent 


segments 


2.6 Problem Solving Workshop (p.121) 1.a. Sample 
answer: The logic used is similar; one uses segment 
length and the other uses segment congruence. 

b. Sample answer: Both the same; the logic is similar. 


3.F M s B T 
Mis midpoint Sis midpoint Bis midpoint 
of FS of MB of ST 
FM = MS Ge SB = BT 
FM = SB 
FIM = BT 
Statements Reasons 
1. Mis halfway between 1. Given 
Fand S; 
Sis halfway between 
Mand B; 
Bis halfway between 
Sand T. 
2. Mis the midpoint of FS; 2. Definition of 
Sis the midpoint of MB; midpoint 
Bis the midpoint of ST. 
3. FM = MS, MS = SB, 3. Definition of 
SB = BT midpoint 
4. FM = SB 4. Transitive 
Property of 
Equality 

5. FM = BT 5. Transitive 
Property of 
Equality 


Selected Answers 


5. a. Sample answer: The proof on page 114 is angle 
congruence while this one is segment congruence. 
b. Sample answer: If FG = DE is the second 
statement, the reason would have to be Symmetric 
Property of Segment Congruence and that is what 
is being proven and you cannot use a property that 
you are proving as a reason in the proof. 


2.7 Skill Practice (pp. 127-129) 1. vertical 3. ZMSN 
and 2 PSQ, Z NSP and Z QSR; indicated in diagram, 
Congruent Complements Theorem 5. 2 FGH and 
Z WXZ; Right Angles Congruence Theorem 7. Yes; 
perpendicular lines form right angles. 9. 168°, 12°, 12° 
11. 118°, 118°, 62° 13.x = 13, y= 20 15. Sample 
answer: It was assumed that 71 and 23, and 22 
and 74 are linear pairs, but they are not; Z 1 and 
ZA, and 72 and 43 are not vertical angles and are 
not congruent. 17. 30° 19.27° 21. 58° 23. true 

25. false 27. true 29. 140°, 40°, 140°, 40° 31. 7 FGH 
and 4 EGH; Definition of angle bisector 33. Sample 
answer: Z CEB and Z DEB; Right Angle Congruence 


Theorem 


2.7 Problem Solving (pp. 129-131) 

37. 1. Given; 2. Definition of complementary angles; 
3.mZ14+m2Z22=mZ214+m2Z3;4.MZ22 =MZ3; 
5. Definition of congruent angles 

39. Statements 


Reasons 


1. JK LJM, KL | ML, 
ZI=ZMZK= ZL 
2.ZJand ZLare 


1. Given 


2. Definition of 


right angles. perpendicular lines 
3.ZMand Z Kare 3. Right Angle 
right angles. Congruence 
Theorem 
4. JM | ML and JK | KL 4. Definition of 
perpendicular lines 
41. Statements Reasons 
1. Z1land 22 are 1. Given 
complementary; 
Z3and 22 are 
complementary. 
2.mZ1+mZ2=90°, 2. Definition of 
mZ3+mZ2=90° complementary 
angles 
3.mZ1+mZ2= 3. Transitive Property 
mZ3+mZ2 of Equality 
4.mZ1=mZ3 4. Subtraction 
Property of 
Equality 


5.Z1= 23 


5. Definition of 
congruent angles 


43. Statements Reasons 
1. ZQRS and Z PSR are 1. Given 
supplementary. 
2. Z QRS and Z QRL are 2. Definition of 


a linear pair. linear pair 


3. ZQRS and 2 QRL are 3. Definition of 
supplementary. linear pair 
4. ZQRL and Z PSR are 4. Congruent 
supplementary. Supplements 
Theorem 


45.a. b. Z STV is bisected 
by TW, and TX and 
TW are opposite rays, 
ZSTX = ZVTX 


c. Statements Reasons 


1. ZSTVis bisected by TW; 


TX and TWare 
opposite rays. 
2. ZSTW = ZVIW 


1. Given 


2. Definition of 
angle bisector 


3.ZVTWand 4 VIX area 3. Definition of 


linear pair; linear pair 
ZSTWand ZSTX area 
linear pair. 
4.ZVTWand 4 VTX are 4. Definition of 
supplementary; linear pair 
ZSTWand Z STX are 
supplementary. 
5. ZSTWand Z VTX are 5. Substitution 
supplementary. 
6. ZSTX = Z VIX 6. Congruent 
Supplements 
Theorem 


Chapter Review (pp. 134-137) 1. ses 


3.mZA=mdZC 5. Sample answer: = 5 


7. Yes. Sample answer: This is the definition for 
complementary angles. 9. ZB measures 90°. 

11. The sum of two odd integers is even. Sample 
answer: 7 + 1 = 8;2n + 1and2m + 1 are odd, but 
their sum (2n + 1) + (2m+ 1) =2m+2n+2= 
2(m+n-+ 1) is even. 


15.15x + 22 =7x+62 Given 


8x + 22 = 62 


8x = 40 


x=5 


17.5x + 2(2x — 23) = 
5x + 4x — 46 = —-1 


9x — 46 = —154 
9x = —108 


x=-12 


Subtraction Property of 
Equality 
Subtraction Property of 
Equality 
Division Property of 
Equality 

—154 Given 

Distributive Property 


Simplify. 


Addition Property of 


Equality 


Division Property of 


Equality 


19. Reflexive Property of Congruence 


21.2ZA=2BZ2B=2ZC 


mZA=mZB, 
mZB=mZC 
mZA=mZC 
ZLA=ZC 


23. 123°, 57°, 123° 


2 
Algebra Review (p. 139) 1. a 3.m+7 5. 


Given 

Definition of angle 
congruence 
Transitive Property of 
Equality 

Definition of angle 
congruence 


k+3 
—2k+3 


11.—6V5 13.+8V2 15.12V6 


17. 20V2 19.100V2 21.25 23. V13 


Chapter 3 


3.1 Skill Practice (pp. 150-151) 1. transversal 3. AB 

5. BF 7. MK, LS 9. No. Sample answer: There is no 
arrow indicating they are parallel. 11. 21 and 45, 
Z3and 47, Z2and 46, Z4and 48 13. 71 and 48, 


Z2and 27 15. Z1 and Z8 are not in corresponding 


positions. 71 and 48 are alternate exterior angles. 


17. 1 line m 
A 
Cc 


25. never 


19. consecutive 
interior 

21. alternate 
exterior 


27. sometimes 


29. 2 CF], ZHJG 31. Z DFC, 2 JH 


Selected Answers 


B 23. corresponding 


SA7 


SA8 


3.1 Problem Solving (pp. 151-152) 35. skew 39. The 
adjacent interior angles are supplementary thus the 
measure of the other two angles must be 90°. 41. false 


3.2 Skill Practice (pp. 157-158) 

1. Sample: 5. 110°; Alternate 

Exterior Angles 

Theorem 

2 7. 63°; Consecutive 
Interior Angles 
Theorem 


9. Corresponding Angles Postulate 11. Alternate 
Interior Angles Theorem 13. Alternate Exterior Angles 
Theorem 15. Alternate Exterior Angles Theorem 

17. mZ1 = 150°, Corresponding Angles Postulate; 
mZ2 = 150°, Vertical Angles Congruence Theorem 
19.21 = 122°, mZ2 = 58°; Alternate Interior Angles 
Theorem, Consecutive Interior Angles Theorem 

21. Sample answer: 21 = 24 by the Alternate Exterior 
Angles Theorem; 71 = 22 = 23 = 24 byVertical 
Angles Congruence Theorem, Alternate Interior 
Angles Theorem, and the Transitive Property of Angle 
Congruence. 23.721 = 90°, supplementary to 

the right angle by the Consecutive Interior Angles 
Theorem; m 23 = 65°, it forms a linear pair with the 
angle measuring 115°; m2 = 115°, supplementary 
to Z3 by the Consecutive Interior Angles Theorem 

25. Sample answer: Z BAC and 2 DCA, Z DAC and 

Z BCA 27.45, 85 29.65, 60 31.13, 12 


3.2 Problem Solving (pp. 159-160) 


37. Statements Reasons 

1. pl 1. Given 

2.Z1=23 2. Corresponding Angles 
Postulate 

3:L23:= 22 3. Vertical Angles Congruence 
Theorem 

4.Z1=24 4. Transitive Property of Angle 
Congruence 


39.a. yes; Zl and 74, Zl and 45, Z1and 28, 
ZA4and 45, Z4and 48, Z5and 48, 73 and 22, 
Z3and 247, 73 and 46, 72 and 47, 72 and 46, 
Z7and 46; yes; Zl and 43, Zl and 72, 71 and 46, 
Zland Z7, Z2and 24, Z2 and 45, Z2 and 48, 
Z3and 44, 73 and 48, 73 and 45, Z5and 46, 
Z5and 47, Z6and 48, 77 and 28. b. Sample 
answer: The transversal stays parallel to the floor. 


Selected Answers 


41. Statements Reasons 
l.n||p 1. Given 
2.Z21=23 2. Corresponding Angles 
Postulate 

3.23 and Z2 are 3. Definition of linear pair 
supplementary. 

4.Zland 22 are 4. Substitution 
supplementary. 


3.3 Skill Practice (pp. 165-167) 


1. Sample: n 3.40 5.15 7.60 
42 9. The student 
3/4 believes that x = y 
sie but there is no 
m . . . 
7/8 indication that 


they are equal. 


11. yes; Alternate Exterior Angles Converse 13. yes; 
Corresponding Angles Converse 15. yes; Vertical 
Angles Congruence Theorem, Corresponding Angles 
Converse 17.a.mZDCG = 115°, mZ CGH = 65° 

b. They are consecutive interior angles. c. yes; 
Consecutive Interior Angles Converse 19. yes; 
Consecutive Interior Angles Converse 21. no 

25. Sample answer: Z1 = 24 therefore 74 and 77 
are supplementary. Lines j and k are parallel by the 
Consecutive Interior Angles Converse. 27.a. 1 line 
b. infinite number of lines c. 1 plane 


3.3 Problem Solving (pp. 167-169) 29. Alternate 
Interior Angles Converse Theorem 31. substitution, 
Definition of supplementary angles, Consecutive 
Interior Angles Theorem 33. Yes. Sample answer: 
1st is parallel to 2nd by the Corresponding Angles 
Converse Postulate. 2nd is parallel to 3rd by the 
Alternate Exterior Angles Converse Theorem. 

3rd is parallel to 4th by the Alternate Interior 
Angles Converse Theorem. They are all parallel 

by the Transitive Property of Parallel Lines. 


35. Statements Reasons 
l.allb, 22= 23 1. Given 
2.Z2 and 24 are 2. Consecutive Interior 
supplementary. Angles Theorem 
3.Z3 and 24 are 3. Substitution 
supplementary. 
A.c||d 4. Consecutive Interior 
Angles Converse 
Theorem 


37. You are given that 73 and 45 are 3.4 Problem Solving (pp. 176-178) 33. 5 
supplementary. By the Linear Pair Postulate, 25 
and 46 are also supplementary. So 73 = 26 by the 
Congruent Supplements Theorem. By the converse 
of the Alternate Interior Angles Theorem, m || n. 


35. line b; line c. Sample: 


39. a. Sample answer: Corresponding Angles 
Converse Theorem b. Slide the triangle along a 
fixed horizontal line and use the edge that forms 
the 90° angle to draw vertical lines. 40-44. Sample 
answers are given. 41. Vertical Angles Congruence 37.a. Horizontal A406 ft 
Theorem followed by the Consecutive Interior Angles ni | * {| a moe 
Converse Theorem 43. Vertical Angles Congruence 

Theorem followed by the Corresponding Angles 208 


Converse Postulate aie 550 | 600 | 650 | 700 
Distance 


3.4 Skill Practice (pp. 175-176) 1. The slope of a 
nonvertical line is the ratio of vertical change (rise) 


isight [202 [261] 250] ova [va [57 | | 


to horizontal change (run) between any two points b. = at c. Pat Duquesne 
on the line. 7. ; 9.0 11. Slope was computed using = 7700, 406) 
fun it should . tet, m = 3. 13. Perpendicular; the 2 
rise’ + = 200 
product of their alpnésd is —1. 15. Perpendicular; the 
product of their slopes is —1. °O 200 400 600 800 
19. line iy) 21. line 1 Horizontal dist. (ft) 


39. $1150 per year 41.a. 1985 to 1990. Sample 
answer: about 2 million people per year b. 1995 to 
2000. Sample answer: about 3 million people per 
year c. Sample answer: There was moderate but 
steady increase in attendance for the NFL over the 
time period of 1985-2000. 


3.5 Skill Practice (pp. 184-186) 1. The point of 
intersection on the y-axis when graphing a line. 


4 3.1 3 
3.Y = 3% 45y= aX q Y= 5 
ll.y=3x+2 18. y=—3x IB.y=—x-12 
17.y=4x-16 19.y=—Sx-% 21.y=7 
23.y= —-2x-1 25.y= ax 4 S7 27. y= 2x 

ee 1 — 2, _ 40 
31l.y 7x +7 33.y= get 2 35. y 3% 3 


45. To find the x-intercept, let y = 0, 5x — 3(0) = —15, 
x = —3, (—3, 0). To find the y-intercept, let x = 0, 
5(0) — 3y= -15, y=5, (0, 5). 47.y=0.5x + 7 and 
—x+2y=—-5 49.4,4,;y= —-x+4 51. —20, 10; 


il 
ae ae 10 
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none 


infinitely many 


57.4 


3.5 Problem Solving (pp. 186-187) 61. y = 2.1x + 2000; 
slope: gain in weight per day, y-intercept: starting 
weight before the growth spurt 63. 2x + 3y = 24; 

A: cost of a small slice, B: cost of a large slice, 

C: amount of money you can spend 65.a.2b + c= 13, 
5b + 2c = 27.50 


b. « 


c. Sample answer: It’s 
15} (0, 13.75) 


where the number of 
packages of beads and 
the number of packages 
of clasps would be the 
same for both girls. 


Clasps 


Beads 


3.5 Problem Solving Workshop (p.189) 1.27h 
3.115 buttons 5. Sample answer: In each case an 
equation modeling the situation was solved. 


3.6 Skill Practice (pp. 194-195) 1. AB; it’s | to the 
parallel lines. 3. If two sides of two adjacent 

acute angles are perpendicular, then the angles 

are complementary. 5. 25° 7. 52° 9. Since the two 
angles labeled x° form a linear pair of congruent 
angles, tl n; since the two lines are perpendicular 
to the same line, they are parallel to each other. 

11. Sample answer: Draw a line. Construct a second 
line perpendicular to the first line. Construct a third 
line perpendicular to the second line. 13. There is 
no information to indicate that y || z or yx. 15.13 
17. 33 19. Lines fand g; they are perpendicular to 
line d. 23.4.1 27.2.5 


SA10_ Selected Answers 


3.6 Problem Solving (pp. 196-197) 29. Point C; the 
shortest distance is the length of the perpendicular 
segment. 31. Definition of linear pair; m2Z1+ m2Z2 
= 180°; Definition of angle congruence; Division 
Property of Equality; 2 1 is a right angle; Definition 


of perpendicular. 
33. Given h||k,j Lh 
Prove j Lk 
Statements Reasons 
LA|kjlh 1. Given 
2.41=22 2. Corresponding Angles 
Postulate 
3.Z1lisa 3. L lines intersect to form 
right angle. 4 right angles 


4,.mZ1 = 90° 4. Definition of right angle 
5.mZ2 = 90° 5. Definition of angle 


congruence 
6.Z2isa 6. Definition of right angle 
right angle. 
7.jLk 7. Definition of perpendicular 
lines 


Extension (p.199) 1.6 3.16 5.2 


11. (1,0) 13. (10, 4) 


Chapter Review (pp. 202-205) 1. skew lines 3.25 
5.26 7. standard form 9. NR 11. JN 13.mZ1 = 54°, 
vertical angles; m Z 2 = 54°, corresponding angles 
15.mZ1 = 135°, corresponding angles; m 22 = 45°, 
supplementary angles 17.13, 132 19. 35°. Sample 
answer: Z2 and 23 are complementary, 27 1 and 22 
are corresponding angles for two parallel lines cut 
by a transversal. 21.133 23. perpendicular 


25.a.y=6x—19 by= —3x-3 27.3.2 


Algebra Review (p. 207) 
Ie X y 3. 


9.6 mo 11. after 100 min 


Cumulative Review (pp. 212-213) 1. 28,56 3. acute 
5. acute 7.40 in., 84 in.? 9, 15.2 yd, 14.44 yd? 

11. Each number is being multiplied by 5 . 13.x=4 
15. The musician is playing a string instrument. 


17. Equation Reason 
—A(x + 3) =—-28 Given 
x+3=7 Division Property of Equality 
x=4 Subtraction Property of 
Equality 


19.29 21.x=9,y=31 23.x=101,y=79 25.0 
27.2 29.ay=—-x+10 by=x-+ 14 31. Yes; if two 
lines intersect to form a linear pair of congruent 
angles, then the lines are perpendicular. 33. Sample 
answer: parallel and perpendicular lines 35. 89 mi 
37. If you want the lowest television prices, then 
come see Matt’s TV Warehouse; if you want the 
lowest television prices; come see Matt’s TV 
Warehouse. 39. Yes. Sample answer: Transitive 
Property of Congruence of Segments 


Chapter 4 

4.1 Skill Practice (pp. 221-222) 1.C 3.F 5.B 

7. No; in a right triangle, the other two angles are 
complementary so they are both less than 90°. 

9. equilateral, equiangular 

11. y) [¢(2,7) isosceles; right triangle 


A(2, 3) 


Bi6, 3) 


13. scalene; not a right triangle 


= x 


15. 30; right 17.92° 19. 158° 21.50° 23. 50° 

25. 40° 27.mZP= 45°, mZQ= 90°, MZ R= 45° 
29. Isosceles does not guarantee the third side is 
congruent to the two congruent sides; so if AABCis 
equilateral, then it is isosceles as well. 33. 118, 96 
35. 26, 64 37.35, 37 


4.1 Problem Solving (pp. 223-224) 41. 2 in.; 60°; in 
an equilateral triangle all sides have the same 


length (8). In an equiangular triangle the angles 


always measure 60°. 45. 115° 47. 65° 

49. a. 2V2x + 5V2x + 2V2x = 180 b. 40°, 100°, 40° 
c. obtuse 51. Sample answer: They both reasoned 
correctly but their initial plan was incorrect. The 
measure of the exterior angle should be 150°. 


4.2 Skill Practice (pp. 228-229) 


1. K s JR= RS, Ki = ST 
JL=RT, ZJ= ZR, 
ZK Z28,ZL=2T 
Fe L a R 


3. ZAand 2D, ZCand ZF, 7Band ZE, ABand DE, 
AC and DF, BC and EF. Sample answer: A CAB = 
AFDE. 5. 124° 7.8 9. AZYX 11. AXYZ = AZWX; 
all corresponding sides and angles are congruent. 
13. A BAG = A CDF, all corresponding sides and 
angles are congruent. 15.20 17. Student still needs 
to show that corresponding sides are congruent. 

19. 3, 1 


4.2 Problem Solving (pp. 230-231) 23. Reflexive 
Property of Congruent Triangles 25. length, width, 


and depth 
27. 8B D Yes; alternate interior 

angles are congruent. 

A Cc 
29. no e 
2 F 
c 
A 


SA11 


Selected Answers 


31.a. Corresponding parts of congruent figures 
are congruent. b. They are supplementary to two 
congruent angles and therefore are congruent. 

c. Sample answer: All right angles are congruent. 
d. Yes; all corresponding parts of both triangles are 
congruent. 


4.2 Problem Solving Workshop (p. 232) 


la. G 
H 
| 
| i 
M 
M 


b. L 
A i™~ 

mM H M G 
4.3 Skill Practice (pp. 236-237) 1. corresponding angles 
3. corresponding sides 5. not true; A RST = A PQT 
7. true; SSS 9. congruent 11. congruent 13. Stable; 
the figure has diagonal support with fixed side 
lengths. 15. Stable; the figure has diagonal support 


with fixed side lengths. 19. Not congruent; the 
congruence statement should read AABC = A FED. 


4.3 Problem Solving (pp. 238-239) 23. Gate 1. Sample 
answer: Gate 1 has a diagonal support that forms 
two triangles with fixed side lengths, and these 
triangles cannot change shape. Gate 2 is not stable 
because that gate is a quadrilateral which can take 
many different shapes. 


25. Statements | Reasons 
1. WX = VZ, WY= VY, 1. Given 
YZ= YX 

2.WV= VW 2. Reflexive Property 
of Congruence 

3. WY = VY, YZ = YX 3. Definition of 
segment congruence 

4.WY + YZ= VY + YZ 4. Addition Property 
of Equality 

5.WY+ YZ=VY+ YX | 5. Substitution 
Property of Equality 

6. WZ = VX 6. Segment Addition 
Postulate 

7. WZ= VX 7. Definition of 
segment congruence 

8. AVWX = AWVZ 8. SSS 


SA12_ Selected Answers 


27. Statements Reasons 
1. FM = FN, DM= HN, 1. Given 
EF = GF, DE= HG 
2. MN = NM 2. Reflexive Property 
of Equality 
3. FM = FN, DM = HN, 3. Definition of 
EF = GF segment 
congruence 
4, EF + FN = GF + FN, 4. Addition Property 
DM + MN= HN + MN of Equality 


5. EF + FN = GF + FM, 5. Substitution 


DM+ MN= HN+ NM Property of 
Equality 
6. EN = GM, DN = HM 6. Segment Addition 
Se ee Postulate 
7. EN = GM, DN = HM 7. Definition of 
segment 
congruence 
8. ADEN = A HGM 8. SSS 


29. Only one triangle can be created from three 
fixed sides. 


4.4 Skill Practice (pp. 243-244) 1. included 3. 2 XYW 
5. ZZWY 7. ZXYZ 9.not enough 11. not enough 
13. enough 17. Sample answer: A STU, A RVU; they 
are congruent by SAS. 

19.4 B COE F G 


21.SAS 23. Yes; they are congruent by the SAS 
Congruence Postulate. 25. AC = DF 27. BC = EF 
29. Because RM | PQ, ZRMQ and Z RMP are right 
angles and thus are congruent. QM = MP and 
MR = MB It follows that A RMP = A RMQ by SAS. 


HL 


4.4 Problem Solving (pp. 245-246) 31.SAS 33. Two 
sides and the included angle of one sail need to be 
congruent to the corresponding sides and angle 

of the second sail; the two sails need to be right 
triangles with congruent hypotenuses and one pair 
of congruent corresponding legs. 

35. Statements Reasons 


1. PQ bisects 2 SPT, 


ST = TP 
2, ZSPQ= ZTPQ 


1. Given 


2. Definition of angle 


a bisector 
3.PQ= PQ 3. Reflexive Property of 
Congruence 
4. \SPQ= ATPQ 4. SAS 


37. Statements Reasons 
il JM= LM 1. Given 
2. ZKJMand 4 KLM 2. Given 


are right angles. 


3. AJKM and A LKM 3. Definition of right 


are right triangles. triangle 
4. KM = KM 4. Reflexive Property of 
Congruence 
5. AJKM = ALKM 5. HL 


4.5 Skill Practice (pp. 252-253) 1. Sample answer: 

A flow proof shows the flow of a logical argument. 

3. yes; AAS 5. yes; ASA 9. ZF, ZL 11. ZAFE= 2 DFB 
by the Vertical Angles Theorem. 13. 7 EDA = 2 DCB 
by the Corresponding Angles Postulate. 15. No; there 
is no AAA postulate or theorem. 17. No; the segments 
that are congruent are not corresponding sides. 

19. yes; the SAS Congruence Postulate 21.a. BC and 
AD are parallel with AC being a transversal. The _ 
Alternate Interior Angles Theorem applies. b. AB and 
CD are parallel with AC being a transversal. The 
Alternate Interior Angles Theorem applies. c. Using 
parts 21a, 21b, and the fact that AC = CA, it can be 
shown they are congruent by ASA. 


4.5 Problem Solving (pp. 254-255) 23. Two pairs of 
angles and an included pair of sides are congruent. 
The triangles are congruent by SAS. 


25. AD || CE 27. AAS 
Given Bp=sc 29. Since all right 
Given angles are congruent 
the two triangles are 
— a eoneruent by either 
Thm... Thin... AAS, if the side is not 
/ / included, or ASA if it 
is the included side. 
AABD = AEBC 
AAS 
31. Statements Reasons 
1, AK= CJ], ZBJIK= ZBKJ, ZA=ZC | 1, Given 
2. \AABK = ACBJ 2. ASA 


33. -NKM = ZLMK 
ZL=ZN 


Given 


— ANMK= ALKM 
AAS 


KM = MK 


Reflective Prop. 
of Congruence 


4.6 Skill Practice (pp. 259-260) 1. congruent 3. A CBA, 
A CBD; SSS 5. AJKM, ALKM; HL 7. AJNH, A KLG; 
AAS 9. The angle is not the included angle; the 
triangles cannot be said to be congruent. 11. Show 
A NML = A PQL by AAS since Z NLM = Z PLQ by 

the Vertical Angles Congruence Theorem. Then use 
the Corresponding Parts of Congruent Triangles 
Theorem. 13.20, 120, +6 15. Show AKFG = A HGF 
by AAS, which gives you HG = KF. This along with 
ZFEJK= Z GJH by vertical angles gives you A FJK = 

A GJH, therefore 21 = 22. 17. Show ASTR = A QTP 
by ASA using the givens and vertical angles STR and 
QTP. Since QP= SR you now have A QSP = A SQR, 
which gives you Z PST = Z RQT. This along with 
vertical angles PTS and RTQ gives you A PTS = ARTQ 
which gives you 71 = 22. 19. Show AKNP = A MNP 
by SSS. Now 2 KPL = ZMPL and PL = PL leads to 
ALKP = ALMP which gives you 71 = 22. 21. The 
triangles are congruent by SSS. 


23. Statements Reasons 
lL. AT=ZU,22= 2x, 1. Given 
¥Z= YX 
2. ATYZ = A UYX 2. AAS 
3. ZTYZ = Z UYX 3. Corr. parts of 
= Aare=. 
4.mZTYZ =m Z UYX 4. Definition of 


angle congruence 
5. Angle Addition 
Postulate 


5.mZTYW+ mZWYZ = 
mZTYZ,mZTYW + 
mZVYX = mZUYX 


6.mZTYW+ mZWYZ = 6. Transitive 


mZTYW + mZVYX Property of 
Equality 
7.mMZWYZ = mZ VYX 7. Subtraction 
Property of 
Equality 
8. ZWYZ = ZVYX 8. Definition of 


angle congruence 


4.6 Problem Solving (pp. 261-263) 


29. Statements Reasons 
1. PQ || VS, QU || ST, 1. Given 
PQ= VS 
2. ZQPU= ZSVT, 2. Corresponding 
Z QUP = ZSTV Angles Postulate 
3. APQU = AVST 3. AAS 
4,.2ZQ=2Z8 4. Corr. parts of = A are =. 


33. No; the given angle is not an included angle. 

35. Yes; Z BDA = Z BDC, AD = CD and BD = BD. By 
SAS, AABD = A CBD. By Corr. parts of = Aare =, 
AB = BC. 
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37. Statements Reasons 


1. MN = KN, 1. Given 
ZPMN = ZNKL 


2. Z MNP = Z KNL 2. Vertical Angles 


Congruence Theorem 
3. APMN = ALKN 3. ASA 
4, MP = KL, 4. Corr. parts of = A 
Z MP] = ZKLQ are =. 


5. MJ = PN, KQ=LN | 5. Given in diagram 
6. ZKQL and 4 MJP 6. Theorem 3.9 
are right angles. 


7.ZKQL= Z MJP 7. Right Angles 
Congruence Theorem 
8. AMJP = AKQL 8. AAS 
9.41=272 9. Corr. parts of = A 
are =. 


4.7 Skill Practice (pp. 267-268) 1. The angle formed 
by the legs is the vertex angle. 3. A, D; Base Angles 
Theorem 5. CD, CE; Converse of Base Angles 
Theorem 7.12 9.60° 11.20 13.8 15.39, 39 
17.45, 5 21. There is not enough information to 
find x or y. We need to know the measure of one of 
the vertex angles. 23.16 ft 25.39 in. 27. possible 
29. possible 31. AABD = A CDB by SAS making 
BA = BCby Corresponding parts of congruent 
triangles are congruent. 33.60, 120; solve the 
system x + y = 180 and 180 + 2x — y = 180. 

35. 50°, 50°, 80°; 65°, 65°, 50°; there are two distinct 
exterior angles. If the angle is supplementary to the 
base angle, the base angle measures 50°. If the angle 
is supplementary to the vertex angle, then the base 
angle measures 65°. 


4.7 Problem Solving (pp. 269-270) 
39. Al.a. ZA, ZACB, ZCBD, and 
ad som 2CDBare congruent and 

“" BC = CB making AABC = A BCD 
ae so\ by AAS. b. AABC, A BCD, A CDE, 
A DEF, AEFG ce. Z BCD, Z CDE, 
Z DEF, Z EFG 
43. If a triangle is equilateral it is also isosceles, 
using these two facts it can be shown that the 
triangle is equiangular. 
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47. Yes; m ZABC = 50° and mZ BAC = 50°. The 
Converse of Base Angles Theorem guarantees that 

AC = BC making A ABCisosceles. 49. Sample answer: 
Choose point P(x, y) 4 (2, 2) and set PT = PU. Solve 
the equation \/x* + (y — 4)? = (x — 4)" + y? and get 
y = x. The point (2, 2) is excluded because it is 

a point on TU. 


4.8 Skill Practice (pp.276-277) 1. Subtract one from 
each x-coordinate and add 4 to each y-coordinate. 
3. translation 5. reflection 7. no 

11. 


13. (x,y) —> (x-4,y- 2) 15. (%y) > &4+2,y- 1) 
y 19. y 


y 


not a rotation 


25. Yes; take any point or 
any line and rotate 360°. 


27. (3,4) 29. (2,3) 31. (13, —5) 33. UV 35. ADST 


4.8 Problem Solving (pp. 278-279) 39. 90° clockwise, 
90° counterclockwise 41.a. (x, y) > (x—- 1,y + 2) 
b. (x, y) > (x + 2, y— 1) c. No; the translation 
needed does not match a knight’s move. 


Chapter Review (pp. 282-285) 1. equiangular 3. An 
isosceles triangle has at least two congruent sides 
while a scalene triangle has no congruent sides. 


5.ZPand ZL, ZQand ZM, ZRand ZN; PQ and LM, 


QRand MN, RP and NL 7. 120° 9. 60° 11. 60° 
13.18 15. true; SSS 17. true; SAS 19. ZF, ZJ 

21. Show AACD and A BED are congruent by AAS, 
which makes AD congruent to BD. A ABD is then 
an isosceles triangle, which makes 71 and 22 
congruent. 23. Show A QVS congruent to A QVT 
by SSS, which gives us Z QSV congruent to Z QTV. 
Using vertical angles and the Transitive Property 
you get 71 congruent to 72. 25. 20 


Algebra Review (p. 287) 


Lx>2 4 
ell 0 1 2 
3.x<-9 —+-e+—_1_+_+_+++_- x 
12 -8 -4 0 
5.y<-1 ++ 
-4 ~2 0 2 
12 =12 
—kK2-—= 
ne Be es 
-4 =—2 0 2 
5 -5 
9.x<-= 2 
-4 -2 0 2 
ll.n>-3 —OOo—— 
-4 ~2 0 2 


13. 2,8 15.0, 8 17. -£ 3 19. —0.8,3.4 21.—-<, 1 


1 

2’ 
= 6 Ze 

23. —5, 14 25. —=, 2 27.2,5 


Chapter 5 


5.1 Skill Practice (pp. 298-299) 1. midsegment 3. 13 
5.6 7.XZ 9.JX, KL 11. YL, LZ 13. (0, 0), (7, 0), (0, 7) 
15. Sample answer: (0, 0), (2m, 0), (a, b) 17. (0, 0), 
(s, 0), (s, 5), (0, s) 19. Sample answer: (0, 0), (r, 0), (0, s) 


(p, 0); no; yes; it’s not a right triangle because 
none of the slopes are negative reciprocals and 
it is isosceles because two of the sides have the 
same measure. 
mn 
AB = m,0,(75 5) 
n 
BC =n, 0,{m, 5), 
CA=Vm? + n?, 
nn 2, (2, 
2’2 
one side is vertical and 
one side is horizontal thus the triangle is a right 
triangle. It is not isosceles since none of the sides 
have the same measure. 
25.13 27. You don’t know that DE and BC are parallel. 
29. (0, k). Sample answer: Since A OPQ and A RSQ 
are right triangles with OP = RS and PQ = SQ, the 
triangles are congruent by SAS. 33. GE = 5 DB, 


(22¢]|= 


5 (DB) (BC), area of A BCD = 5 (DB)(BC). 


ap yes; no; 


EF = 1 BG, area of A EFG = 3|3DB 


5.1 Problem Solving (pp. 300-301) 35. 10 ft 37. The 
coordinates of Ware (3, 3) and the coordinates of 


Vare (7, 3). The slope of WV is 0 and the slope of OH 
is 0 making WV || OH. WV = 4 and OH = 8 thus 
= 5 OH. 39. 16. Sample answer: DE is half the 


length of FG which makes FG = 8. FGis half the 
length of AC which makes AC = 16. 41. Sample 
answer: You already know the coordinates of D are 
(q, r) and can show the coordinates of F are (p, 0) 


2p+0 
since| oS eas oat (p, 0). The ie of DFis 
r—-0O _ —0 i 
zon the slope of BCis = 
q-p- q—- P ie a q—p 


making ae parallel. DF = \/(q — py’ +r? and 
BC= V@q a + (2r)? = 2g p)? + r? making 
DF =5BC. 43.a.5 b.2 2 
AABD and A CBD are cnet es right isosceles 
triangles with A(, p), BO, 0), Ctp, 0) and D(&, 2 


9 45, Sample answer: 


AB = p, BC = p, and ABis a vertical line and BCis a 
horizontal line, so AB | BC. By definition, A ABCis 
a right isosceles triangle. 
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5.1 Problem Solving Workshop (p. 302) 1. The slopes 
of AC and BC are negative reciprocals of each other, 
so AC | BC making Z Ca right angle; AC = hV2 and 
BC = hV2 making A ABC isosceles. 

3.a. JL=LK= hand JLis 
a horizontal line and 
LKis a vertical line, 


so JL 1 LK: hv2, (4 hy, 


L(h, 0) x 


JL = LK = 2hV2 and the 
slope of JL = 1 and the 
slope of LK = —1,so 
JL LK; 4h, (0, 0). 


J(—2h, 0) K(2h, 0) x 


5. Sample answer: PQRS with P(0, 0), Q(0, m), R(n, m), 
and S(n, 0). PR= QS = Vm? +n? making PR = QS. 


5.2 Skill Practice (pp. 306-307) 1. circumcenter 3.15 
5.55 7.yes 11.35 13.50 15. Yes; the Converse of 
the Perpendicular Bisector Theorem guarantees L 


aS 
ison JP. 17.11 
19. Sample: 


21. Always; congruent sides are created. 


5.2 Problem Solving (pp. 308-309) 25. Theorem 5.4 
shows you that you can find a point equidistant from 
three points by using the perpendicular bisectors of 
the sides of the triangle formed by the three points. 
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27. Statements Reasons 
1. CA = CB 1. Given 
2. Draw PC LAB 2. Perpendicular 
through point C. Postulate 
3.CA=CB 3. Definition of segment 
— congruence 
4, CP = CP 4. Reflexive Property of 


Segment Congruence 
5. ZCPA and 7 CPB . Definition of | lines 
are right angles. 


6. ACPA and ACPB 6. Definition of right 


on 


right triangles. triangle 
7. ACPA = ACPB 7. H&L 
8. PA= PB 8. Corr. parts of = A 
are =. 
9. Cis on the 9. Definition of 
perpendicular perpendicular bisector 
bisector of AB. 


5.3 Skill Practice (pp. 313-314) 1. bisector 3. 20° 5.9 
7. No; you don't know that 2 BAD = Z CAD. 9. No; 
you don’t know that HG = HF, HF. EF, or HG. EG. 
11. No; you don't know that HF L EF, or HG L EG. 
13.4 15. No; the segments with length x and 3 are 
not perpendicular to their respective rays. 17. Yes; 

x = 7 using the Angle Bisector Theorem. 19.9 

21. GDis not the perpendicular distance from G to 
CE. The same is true about GF; the distance from G 
to each side of the triangle is the same. 25.0.5 


5.3 Problem Solving (pp. 315-316) 
29. at the incenter of the pond A 


B Cc 


31.a. Equilateral; 3; the angle bisector would also be 
the perpendicular bisector. b. Scalene; 6; each angle 
bisector would be different than the corresponding 
perpendicular bisector. 


33. perpendicular (10, 10); 
bisectors; 100 yd; 
about 628 yd 


35. Statements 


Reasons 


1. Z BAC with D interior, 
a — 
DB . AC, DC 1 AC, 


1. Given 


DB= DC 
2. ZABD and ZACD are 2. Definition of 
right angles. perpendicular 
3. AABD and A ACD are 3. Definition of 
right triangles. right triangle 
4. DB= DC 4. Definition 
of segment 
congruence 
5. AD = AD 5. Reflexive Property 
of Segment 
Congruence 
6. AABD = A ACD 6. HL 
7.ZBAD= ZCAD 7. Corr. parts of = A 
= are =. 
8. AD bisects 2 BAC. 8. Definition of 
angle bisector 


37.a. Use the Concurrency of Angle Bisectors of 
Triangle Theorem; if you move the circle to any 
other spot it will extend into the walkway. 

P Q 


R R 
b. Yes; the incenter will allow the largest tent possible. 


5.4 Skill Practice (pp. 322-323) 1. circumcenter: when 
it is an acute triangle, when it is a right triangle, when 
it is an obtuse triangle; incenter: always, never, never; 
centroid: always, never, never; orthocenter: when it is 
an acute triangle, when it is a right triangle, when it is 
an obtuse triangle 3.12 5.10 9. (3, 2) 

11.2 13. no; no; yes 15. no; yes; no 
17. altitude 19. median 

21. perpendicular bisector, angle 
bisector, median, altitude 

23. 6, 22°; AABD = ACBD by HL, 
use Corr. parts of = Aare=. 


3 
25.3 27. 3 


29. C 31. 


5 
33. 5 35.4 


5.4 Problem Solving (pp. 324-325) 37. B; it is the 
centroid of the triangle. 39. about 12.3 in.?; median 
(0, 2) 


43.b. Their areas are the same. c. They weigh 
the same; it means the weight of A ABC is evenly 
distributed around its centroid. 


5.5 Skill Practice (pp. 331-332) 1. 2A, BC, ZB, CA; 
ZC, AB 3. Sample answer: The longest side is 
opposite the largest angle. The shortest side is 
opposite the smallest angle. 5. Sample answer: The 
longest side is opposite the obtuse angle and the 
two angles with the same measure are opposite the 
sides with the same length. 7. XY, YZ, ZX 9. ZJ, ZK, 


ZL 11. DF, FG, GD 
13. 123° 15. 


13 in. 


17. No; 3 + 6 is not greater than 9. 19. yes 
21.7in.<x<17in. 23.6 ft<x<30 ft 

25. 16 in. <x<64in. 27. ZAand 2 Bare the 
nonadjacent interior angles to 7 1 thus by the 
Exterior Angle Inequality Theorem m Z1 = 

mZA+ mZB, which guarantees m21>mZAand 
mZ1>mZB. 29. The longest side is not opposite 
the largest angle. 31. yes; Z2Q, ZP, ZR 33.2<x<15 
35. Z WXY, ZZ, ZZXY, ZWYX and Z ZYX, ZW; 
ZZYX is the largest angle in A ZYX and Z WYX is 

the middle sized angle in A WXY making Z W the 
largest angle. mZWXY+ mZW=mZZ+ mMZZXY 
making Z WxXY the smallest. 
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5.5 Problem Solving (pp. 333-334) 37. mZP<mZQ, 
mZP<mZR,mMZQ=MZR 39.a. The sum of the 
other two side lengths is less than 1080. b. No; the 
sum of the distance from Granite Peak to Fort Peck 
Lake and Granite Peak to Glacier National Park must 
be more than 565. c.d>76 km, d< 1054km 

d. The distance is less than 489 kilometers. 

Al. Sample: 


l 9 9 
sco/\¢em 5cm 71cm ae NX cm -/\ “ 
8cm 5cm 10 cm 5cm 


acute 
43. Sample answer: 3, 4, 17; 2, 5, 17; 4, 4, 16 
45. 15 mi<d< 23 mi; if the locations are collinear 


right obtuse acute 


then the distance could be 1} miles or 23 miles. 

If the locations are not collinear then the distance 
must be between 1; miles and 23 miles because of 
the Triangle Inequality Theorem. 


5.6 Skill Practice (pp. 338-339) 1. You temporarily 
assume that the desired conclusion is false and this 
leads to a logical contradiction. 3.> 5.< 7.= 

11. Suppose xy is even. 13. ZA could be a right angle. 
15. The Hinge Theorem is about triangles not 


quadrilaterals. 17. x> 5 19. Using the Converse of 


the Hinge Theorem 2 NRQ > Z NRP. Since Z NRQ 
and Z NRP are a linear pair Z NRQ must be obtuse 
and Z NRP must be acute. 


5.6 Problem Solving (pp. 340-341) 23. E, A, D, B, C 

25. a. It gets larger; it gets smaller. b. KM c. Sample 
answer: Since NL = NK = NM and as mZLNK 
increases KL increases and m Z KNM decreases as 
KM decreases, you have two pair of congruent sides 
with m Z LNK eventually larger than m Z KNM. The 
Hinge Theorem guarantees KL will eventually be 
larger than KM. 27. Prove: If x is divisible by 4, then 
x is even. Proof: Since x is divisible by 4, x = 4a. 
When you factor out a 2, you get x = 2(2a) which is 
in the form 2n, which implies x is an even number; 
you start the same way by assuming what you are to 
prove is false, then proceed to show this leads to a 
contradiction. 


Chapter Review (pp. 344-347) 1. midpoint 3.B 5.C 
7.45 9. BAand BC, DAand DC 11.25 13.15 

15. (—2, 4) 17.3.5 19.4in. <£<12in. 

21.8 ft<£<32 ft 23. LM, MN, LN; ZN, ZL, 2M 
25.> 27.C,B, A, D 
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Algebra Review (p. 349) las b.t 3.2 


5.9% decrease 7. about 12.5% increase 9. 0.25% 
decrease 11.84%; 37.8h 13. 107.5%; 86 people 


Chapter 6 


6.1 Skill Practice (pp. 360-361) 1. means: 7 and p, 


extremes: mand q 3.4:1 5.600:1 7.2 9, 
5in. .1 320cm , 8 15.2 
“15in. 3 ~°1000cm’ 25 ~*2 
21. 20°, 70°, 90° 23.4 25.42 27.3 29.3 31.6 33.16 
lft , 
12 in.’ 
7 + 

43. il 45. +6 


11 13 


17.2 19. 8, 28 


35.5V2 37. The unit conversion should be 


Bin., 1ft _ 8 _2 go 12 4) 4 
3 ft 


12in. 36 9 5 °3 
47. Obtuse; since the angles are supplementary, 
x + 4x = 180. Find x = 36, so the measure of the 
interior angle is 144°. 49.9 51.5 53. 72 in., 60 in. 
55. 45, 30 


6.1 Problem Solving (pp. 362-363) 57. 18 ft, 15 ft, 
270 ft?; 270 tiles; $534.60 59.9 cups, 1.8 cups, 
7.2 cups 61. about 189 hits 63. All three ratios reduce 


to 4:3. 65. 600 Canadian dollars 67.5 = r b#0, 
d# 0; 5+ bd = © + bd; ad = ch; ad = be 


6.2 Skill Practice (pp. 367-368) 1. scale drawing 
yt+15 


3.~ 5. 45 7: true 9. true 11. 10.5 13. about 100 yd 
15. 4 should have been added to the second fraction 
a+3 _ct+4 17 49 


instead of 3; a 3 


6.2 Problem Solving (pp. 368-370) 23. 1 in.: 5 mi 
25. about 8 mi 27. about 0.0022 mm 29. 48 ft 


1. G@_e . a_cC 
2 b d ae b d 
a Cc a Cc 
<+bd==+ S+1=<5+ 
b bd d bd b : d : 
ad = cb a _¢ 
OO A ale 
Pee ee eee b b da 
a nae c ae at+b_ct+d 
d_b b d 
163 a 
at+c_a-c 
33 b+d b-d 


(a+ c)(b—d)=(a-oc(b+ad) 


ab — ad + bc — cd = ab + ad — bc — cd 
—ad + bc = ad — bc 
—2ad = —2bc 
ad = bc 
a_C 
b ad 


6.3 Skill Practice (pp. 376-377) 1. congruent, 
proportional 3.7A=ZL,7B=24M,ZC=ZN; 


AB _ BC _CA§ /H=/W, ZJ= ZX, ZK= ZY, 
HJ _ JK _KL_ LH 


7. similar; 


RSTU ~ WXYZ, = 9.2 11.85, 34 13. The larger 


triangle’s perimeter was doubled but should have 
been halved; perimeter of B = 14. 15. always 


17. never 19. altitude, 24 21. 104 in., 132 in. 23. > 


25. 172 27. No; in similar triangles corresponding 
angles are congruent. 

6.3 Problem Solving (pp. 378-379) 31. No; the lengths 
are not proportional. 33.a. 2.8, 4.2, 5.6, 2.1 

yes «y= Ox a they are 


the same. 


35. Yes; if £ = w then the larger and smaller image 
would be similar. Sample answer: Let £ = 8, w = 8, 


_,. Ww _8_2 £ _8 _2 
anda=4 7 ita Ds 37.a. They 


"wta 12 
have the same slope. b. Z BOA = Z DOC by the 


Vertical Angles Theorem. Z OBA = 2 ODC by the 
Alternate Interior Angles Theorem. 7 BAO = Z DCO 
by the Alternate Interior Angles Theorem.c. (—3, 0), 
(0, 4), (6, 0), (0, —8); AO = 3, OB = 4, BA=5, 

CO = 6, OD = 8, DC= 10 d. Since corresponding 
angles are congruent and the ratios of corresponding 
sides are all the same the triangles are similar. 


6.4 Skill Practice (pp. 384-385) 1. similar 3. A FED 
5.15, y 7.20 9. similar; A FGH ~ A DKL] 

11. not similar 13. similar; A YZX ~ A YWU 

15. The AA Similarity Postulate is for triangles, 
not quadrilaterals. 17.5 should be replaced by 9, 
which is the length of the corresponding side of 


the larger triangle. Sample answer: © = o 


19. Sample: 


3cm 


21. (10, 0) 23. (24, 0) 


b. Sample answer: 

Z ABE and 4 CDE, 

Z BAE and Z DCE 

c. \ABE and A CDE, 
A ABE ~ A CDE 

d. 4, 20 

27. Yes; either m2 X or mZ Y could be 90°, and the 
other angles could be the same. 29. No; since 
mZJ+mZK=85° then mZL = 95°. Since mZX + 
mZZ = 80° then m ZX = 100° and thus neither 7X 
nor ZZ can measure 95°. 


6.4 Problem Solving (pp. 386-387) 31. about 30.8 in. 
33. The measure of all 
angles in an equilateral 


triangle is 60°. Sample: i 


35. R 
U 
N 
V 
s T P Q 


Since ASTU ~ A PQR you know that 7 T= 7 Qand 
Z UST = ZRPQ. Since SV bisects Z TSU and PN 
bisects Z QPR you know that 2 USV= 2 VST and 
ZRPN = Z NPQ by definition of angle bisector. 

You know that mZ USV + mZ VST = m Z UST 

and mZRPN + mZ NPQ = mZ RPQ, therefore, 
2mZ VST = 2m Z NPQ using the Substitution 
Property of Equality. You now have 7 VST = Z NPQ, 
which makes A VST ~ A NPQ using the AA 
Similarity Postulate. From this you know that 


37.a. Sample: A 


Cc B 


b. mZ ADE = mZACB and mZAED = mZ ABC 

AD _ AE _ 
c. AADE ~ AACB d. Sample answer: AC AB 
DE _1 


CR 2% The measures of the angles change, but 


the equalities remain the same. The lengths of the 
sides change, but they remain proportional; yes; 
the triangles remain similar by the AA Similarity 


Postulate. 
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6.5 Skill Practice (pp. 391-393) 1.=+ = = = — 


PX XQ PQ 
3. BaB=23 3 5. ARST 7. similar; 
AFDE ~ AXWY; 2:3 
9.3 x 

4(n + 1) 


R 56 Q 2 


11. AABC ~ A DEC; 2 ACB = 2 DCE by the Vertical 
q Ac = BC _ 3 

DC EC 2 
The triangles are similar using the SAS Similarity 
Theorem. 13. Sample answer: The triangle 


correspondence is not listed in the correct order; 


7n-1 


Angles Congruence Theorem an 


A ABC ~ A ROP. 
15. N 
Zz 80° 
x 66° 34° y L 34° uM 


They are similar by the AA Similarity Postulate. 


17. B 
24 8x 


D 2 F A 54 
They are not similar since the ratio of 
corresponding sides is not constant. 
19. 45° 21.24 23. 16V2 


6.5 Problem Solving (pp. 393-395) 29. The triangle 
whose sides measure 4 inches, 4 inches, and 7 inches 
is similar to the triangle whose sides measure 3 inches, 
3 inches, and 5.25 inches. 31. 2 CBD = 2 CAE 

33. a. AA Similarity Postulate b. 75 ft c. 66 ft 

35. Sample answer: Given that D and E are midpoints 
of AB and BC respectively the Midsegment Theorem 
guarantees that AC || DE. By the Corresponding 
Angles Postulate 7A = 7 BDEand so 7 BDEisa 
right angle. Reasoning similarly AB || EF. 

By the Alternate Interior Angles Congruence 
Theorem 4 BDE = 2 DEF. This makes 7 DEF a 

right angle that measures 90°. 


6.6 Skill Practice (pp. 400-401) 

1. Ifaline parallelto oneside 8 
of a triangle intersects the 

other two sides then it divides 
the two sides proportionally. 


D CE _CD 
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3.9 5. Parallel; 8 == -/ so the Converse of the Triangle 
Proportionality eeeh applies. 7. Parallel; a os 


so the Converse of the Triangle Proportionality 
Theorem applies. 9.10 11.1 15.9 17.a=9,b=4, 
c=3,d=2 

19. a-b. See figure in part (c). 


Theorem 6.6 guarantees that parallel lines divide 


: P AD _ DE _ EF _ 
ae oe Since DE EF FG 
KL 
1 implies — IK KL IB 1 which means AJ = JK = 
KL=LB 


6.6 Problem Solving (pp. 402-403) 21.350 yd 

23. Since k, || k, || kz, ZFDA = Z CAD and Z CDA = 
Z FAD by the Alternate Interior Angles Congruence 
Theorem. A ACD ~ A DFA by the AA Similarity 
Postulate. Let point G be at the intersection of AD 
and BE. Using the Triangle Proportionality Theorem 
CB _ DG and DE _ DG 


Using the Transitive Property 


BA GA EF GA 
CB _ DE 
of Equali BA EF 
25. The ratio of the lengths of the 


other two sides is 1:1 since in an 
isosceles triangle these two sides 
are congruent. 


27. Since XW || AZ, ZXZA = Z WXZ using the 
Alternate Interior Angles Congruence Theorem. 
This makes A AXZ isosceles because it is shown that 


ZA= ZWxXZ and by the Converse of the Base Angles 
Theorem, AX = XZ. Since XW || AZ using the Triangle 
Proportionality Theorem you er 

YW _ XY YW _ xy 

Wz Ax Substituting you get a We ee 

6.6 Problem Solving Workshop (p. 405) 


l.a. 270 yd b. 67.5 yd 3.4.5 mi/h 5.5.25, 7.5 


Extension (p.407) 1. 3:1. Sample answer: It’s one 
unit longer; each of the three edges went from 
measuring one unit to four edges each measuring 


1 : 
z of a unit. 


b. Sample answer: 

The upper left square 

is simply a smaller 

version of the whole 
Tunit square. 


ms 


moe 


Number of Area of 


colored squares 


9. reduction; 5 11. enlargement; 3 15. The figures 


are not éivnilar. 17. reflection 19.2; m=4,n=5 
6.7 Problem Solving (pp. 414-415) 
25. 24 ft by 12 ft 27.2 


29. a. y b. 5; a are the 


= it! 's the 


square oft the scale 
factor. 


Same. Cc. — 


=I x 


31. Perspective drawings use 
converging lines to give the 
illusion that an object is three 
dimensional. Since the back 
of the drawing is similar to the 
front, a dilation can be used 
to create this illusion with the 
vanishing point as the center 
of dilation. 


33. The slope of PQis © ZS 
kd—-kb _ k(d—b) _ Vi bi 


kc-—ka k(c-a cr 
same, the lines are paiailel: 


e 7 and the slope of XY is 


. Since the slopes are the 


Chapter Review (pp. 418-421) 1. dilation 3.Ina 
ratio two numbers are compared. In a proportion 


two ratios are equal to one another. Sample 
2 6 7.2 


answer: 2 e=3 5. 45°, 45°, 90 


ABCD ~ EFGH, : 11.68 in. 13. The ee Sum 


Theorem tells you that mZD = 60° so ZA= ZD 
and it was given that 7 C= 2 F which gives you 
AABC~ A oe age the AA Similarity Postulate. 
4 _ 
so 


9. similar; 


15. Since > and the included angle, 7 C, is 


congruent to itself A BCD ~ AACE by the SAS 
Similarity Theorem. 17. not parallel 


Algebra Review (p.423) 1.+10 3.+V17 5.+V10 


7.+2V5 9.4+3V2 11. ue g 2h 15.7 ree 
Cumulative Review a 428-429) 1. a. 33° b. 123° 
3.a. 2° b. 92° 

5. 3x-—19=47 Given 


3x = 66 Addition Property of Equality 


x = 22 Division Property of Equality 


7. —5(x+2)=25 Given 


x + 2 = —5 Division Property of Equality 
x = —7 Subtraction Property of Equality 


9. Alternate Interior Angles Theorem 

11. Corresponding Angles Postulate 13. Linear Pair 
Postulate 15. 78°, 78°, 24°; acute 17. congruent; 

A ABC = ACDA, SSS Congruence Theorem 19. not 
congruent 21.8 23. similar; A FCD ~ A FHG, SAS 
Similarity Theorem 25. not similar 

27. a. y = 59x + 250 b. The slope is the monthly 
membership and the y-intercept is the initial cost to 
join the club. c. $958 29. Sample answer: Since 
BC|| AD, you know that 2 CBD = ZADB by the 
Alternate Interior Angles Theorem. BD = BD by the 
Reflexive Property of Segment Congruence and with 


BC = AD given, then ABCD = ADAB by the SAS 
Congruence Theorem. 31.43 mi<d<397 mi 


Chapter 7 

7.1 Skill Practice (pp. 436-438) 1. Pythagorean triple 
3.130 5.58 7. In Step 2, the Distributive Property 

was used incorrectly; x” = 49 + 576, x* = 625, x = 25. 
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9. about 9.1 in. 11.120 m? 13.48 cm? 15. 40 
19. 15, leg 21.52, hypotenuse 23.21, leg 25. ive 


7.1 Problem Solving (pp. 438-439) 31. about 127.3 ft 
33. Sample answer: The longest side of the triangle is 
opposite the largest angle, which in a right triangle 
is the right angle. 

35.a-b. [pe 


150 ft 


100 116.6 36.1 152.7 
+ 
110 125.3 31.6 156.9 


120 134.2 30 164.2 


c A 
100 ft E 

60 ft 0A, 
é 3 
B 120 ft D 


7.2 Skill Practice (pp.444-445) 1. hypotenuse 3. right 
triangle 5. not aright triangle 7. right triangle 

9. right triangle 11. right triangle 13. right triangle 
15. yes; acute 17. yes; obtuse 19. yes; right 21. no 
23. yes; obtuse 


27. A right 


29. right 31.< 33.8<x<12 


7.2 Problem Solving (pp. 445-447) 35. Measure 
diagonally across the painting and it should be about 
12.8 inches. 37.a.5 b.3* + 4° = 5” therefore A ABCis 
a right triangle. 

c. Sample: 
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39. a. yes; 12? + 16” = 207 b. no; 9% + 127 4 187 
c. No; if the car was not in an accident, the angles 
should form a right triangle. 
41. Given: In AABC, ie 
c* >a’ + b’, where cis the 
length of the longest side. A al x 
Prove: A ABCis obtuse. are 

a 3 " R b 
Reasons 


Q 
Statements 


1. In AABC, c? > a? + b? 
where c is the length 


1. Given 


of the longest side. 
In APQR, ZRisa 
right angle. 
2.a* + b? =x? 2. Pythagorean 
Theorem 
3.x 3. Substitution 
4.C>X 4. A property of 
square roots 
5.mZR = 90° 5. Definition of a 
right angle 
6.mZC>mZR 6. Converse of the 
Hinge Theorem 
7.mMZC>90° 7. Substitution 
Property 


8. ZCis an obtuse angle. | 8. Definition of an 
obtuse angle 


9. AABCis an obtuse 9. Definition of an 
triangle. obtuse triangle 
43. AABC ~ A DEC, Z BACis 90°, so Z EDC must also 
be 90°. 


7.3 Skill Practice (pp. 453-454) 1. similar 3. AFHG ~ 
A HEG ~ AFFH 5. about 53.7 ft 7. about 6.7 ft 

9. AQSR ~ ASTR ~ A QTS; RQ 11. Sample answer: 
The proportion must compare corresponding parts, 


Y—_£ __ 13, about 6.7 15. about 45.6 17. about 
Zz wtuvu 


6.3 21.3 23.x=9,y=15,z= 20 25. right triangle; 
about 6.7 27. 25, 12 


7.3 Problem Solving (pp. 455-456) 29. about 1.1 ft 
31. 15 ft; no, but the values are very close 


33. a. FH, GF, EF; each segment has a vertex as an 
endpoint and is perpendicular to the opposite side. 


b. V35_ c. about 35.5 


37. Statements Reasons 
1. AABCis a right 


triangle; CD is the 


1. Given 


altitude to AB. 
2. AABC ~ A CBD 2. Theorem 7.5 
AB _ BC se bite ae 
‘CR BD 3. Definition of similar 
figures 
4. AABC ~ AACD 4. Theorem 7.5 
AB _ AC sa a 
AC AD 5. Definition of similar 


figures 


7.4 Skill Practice (pp. 461-462) 1. an isosceles right 
triangle 3.7V2 5.3 7.2;4in. 9.x=3,y=6 


13..x = BV3, y= ~ 15. p = 12,q = 12V3 
17.t =4V2, u=7 21. The hypotenuse of a 
45°-45°-90° triangle should be xV2, ifx = V5, then 
the hypotenuse is V10. 23. f= «“ ,g= ms 
4v3 

3 


25.x=4,y= 


7.4 Problem Solving (pp. 463-464) 27.5.5 ft 29. Sample 
answer: Method 1. Use the Angle-Angle Similarity 
postulate, because by definition of an isosceles 
triangle, the base angles must be the same and ina 
right isosceles triangle, the angles are 45°. Method 2. 
Use the Side-Angle-Side Similarity Theorem, because 
the right angle is always congruent to another right 
angle and the ratio of sides of an isosceles triangle will 
always be the same. 31. 10V3 in. 33.a. 45°-45°-90° for 


all triangles b. 32 in, x 3V2 in, c.1.5in. X 1.5 in. 


7.5 Skill Practice (pp. 469-470) 1. the opposite leg, the 
adjacent leg 3. 2 or 3.4286, oh or 0.2917 5. & or 2.4, 


5 
ie 
11. 4V3; 4V3; they are the same. 13. Tangent is the 
ratio of the opposite and the adjacent side, not 


or 0.4167 7.7.6 9.6; 6; they are the same. 


adjacent to hypotenuse; 2. 15. You need to know: 


that the triangle is a right triangle, which angle you 
will be applying the ratio to, and the lengths of the 
opposite side and the adjacent side to the angle. 
19. 15.5 21.77.4 23.60.6 25. 27.6 27. 60; 54 

29. 82; 154.2 


7.5 Problem Solving (pp. 471-472) 31.555 ft 
33. about 33.4 ft 35. tan A = tan B= B, the 


tangent of one acute angle is the reciprocal of the 
other acute angle; complementary. 37. a. 29 ft 
b. 3 ramps and 2 landings; 


60 in. 


30 in. >7.5 ft = 90 in. 


c. 96 ft 


7.6 Skill Practice (pp.477-478) 1. the opposite leg, 
the hypotenuse 3. 4 or 0.8, 2 or 0.6 5. 2 or 0.5283, 


45 3 4 1 V3 
53 or 0.8491 7. 5 or 0.6, 5 or 0.8 9. > or 0.5, a or 


0.8660 11.a=14.9,b=11.1 13.5 = 17.7, r= 19.0 
15.m = 6.7,n = 10.4 17. The triangle must be a 
right triangle, and you need either an acute angle 
measure and the length of one side or the lengths 
of two sides of the triangle. 19.3.0 21. 20.2 

23. 12; a or 0.9428, 3 oF 0.3333 25. 3; S or 0.4472, 
2Vv5 


. 56 33 
a or 0.8944 27. 33; 65 or 0.8615, 65 or 0.5077 
31. about 18 cm 


7.6 Problem Solving (pp. 479-480) 33. about 36.9 ft 
35.a. 4)  b. About 18.1 ft; the height 
that the spool is off the 


ae ground has to be added. 


5 ft 


37. Both; since different angles are used in each 
ratio, both the sine and cosine relationships can be 
used to correctly answer the question. 


angle of n% 
depression 


/\ 
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d. Sample answer: 60 ft 


Feet 


0 20 40 60 80 n 
Degrees 


7.6 Problem Solving Workshop (p. 482) 1. about 8.8 ft, 
about 18 ft 3. The cosine ratio is the adjacent side 
over the hypotenuse, not opposite over adjacent; 
x = 95 

x 2 


7 tan 34° 


ee 0 Xx 
cosA= 35° 5. COS 34 i 


x? +9.5% = 177 

7.7 Skill Practice (pp. 485-487) 1. angles, sides 3. 33.7° 
5. 74.1° 7.53.1° 11. N= 25°, NP = 21.4, NQ = 23.7 
13. A = 36.9°, B= 53.1°, AC= 15 15. G= 29°, = 61°, 
HJ = 7.7 17. D= 29.7°, E = 60.3°, ED = 534 

19. Since an angle was given, the sin~! should not 


have been used; sin 36 = a 21. 30° 23. 70.7° 
25. 45° 27.11° 31. 45°; 60° 


7.7 Problem Solving (pp. 487-489) 35. about 59.7° 
37. tan | Sample answer: The information needed 


to determine the measure of A was given if you used 
the tangent ratio, this will make the answer more 
accurate since no rounding has occurred. 


x(in.) | 24 25 26 27 
ye) | 246° | 23.7° | 22.9° | 22.2° 
b >» c. Sample answer: 
ds The longer the rack, 
e e ° 
8 ‘on Dh a the closer to 20° the 
5 angle gets. 
a 


0 20 21 22 23 24 25 26 27 28 * 
Inches 


4l.a. 38.4 ft b. about 71.2 ft c. about 48.7 ft 

d. About 61.7°, about 51.7°; neither; the sides are 
not the same, so the triangles are not congruent, 
and the angles are not the same, so the triangles are 
not similar. e. ] used tangent because the height 
and the distance along the ground form a tangent 
relationship for the angle of elevation. 


SA24 Selected Answers 


Extension (p.491) 1. C= 66°, a= 4.4, c = 8.3 
3. B = 81.8°, C = 47.2°, b = 22.9 5.A = 58.2°, 
B= 85.6°, C= 36.2° 7. about 10 blocks 


Chapter Review (pp. 494-497) 1. a? + b? = c? 
3. Sample answer: The difference is your perspective 
on the situation. The angle of depression is the 
measure from your line of sight down, and the angle 
of elevation is the measure from your line of sight 
up, but if you construct the parallel lines in any 
situation, the angles are alternate interior angles 
and are congruent by Theorem 3.1. 5.2V34 
7. acute 9.right 11. right 13.13.5 15.2V10 17.9 
19.6V2 21.16V3 23. about 5.7 ft 25.9.3 

3 4 55 48 
27. 5 0.6, 57 0.8 29. 73 7 0.7534, 73 7 0.6575 
31. L = 53°, ML = 4.5, NL = 7.5 33. 50°, 40°, 50°; 
about 6.4, about 8.4, about 13.1 


Algebra Review (p. 499) 


7. —2,3 

9. no solution 
11. no solution 
13. 0,8 

15. 2,4 

17.—5 


Chapter 8 
8.1 Skill Practice (pp.510-511) 
1. Sample: 


3. 1260° 5. 2520° 
7. quadrilateral 
9. 13-gon 11.117 


13. 883 15. 66 


17. The sum of the measures of the exterior angles 
of any convex n-gon is always 360°; the sum of the 
measures of the exterior angles of an octagon is the 
same as the sum of the measures of the exterior 
angles of a hexagon. 19. 108°, 72° 21. 176°, 4° 

23. The interior angle measures are the same in 
both pentagons and the ratio of corresponding 
sides would be the same. 25. 40 


8.1 Problem Solving (pp. 512-513) 29. 720° 31. 144°; 36° 
33. In a pentagon draw all the diagonals from one 
vertex. Observe that the polygon is divided up into 
three triangles. Since the sum of the measures of the 
interior angles of each triangle is 180° the sum of the 
measures of the interior angles of the pentagon is 

(5 — 2) + 180° = 3 + 180° = 540°. 

35. Sample answer: In a convex n-gon the sum of the 
measures of the n interior angles is (m — 2) » 180° 
using the Polygon Interior Angles Theorem. Since 
each of the interior angles form a linear pair 

with their corresponding exterior angles you know 
that the sum of the measures of the n interior and 
exterior is angles 180°n. Subtracting the sum of 

the interior angle measures from the sum of the 
measures of the linear pairs 

(180°n — [(n — 2) + 180°]) you get 360°. 

37. a. 


Sum of 
Number | Number of measures of 
Polygon ofsides | triangles interior angles 
Quadrilateral 4 2 2 + 180° = 360° 
Pentagon 5 3 3+ 180° = 540° 
Hexagon 6 4 4+ 180° = 720° 
Heptagon 7 5 5 « 180° = 900° 


b. s(n) = (n — 2) + 180°; the table shows that the 
number of triangles is two less than the number 
of sides. 


8.2 Skill Practice (pp.518-519) 1. A parallelogram is 
a quadrilateral with both pairs of opposite sides 
parallel; opposite sides are congruent, opposite 
angles are congruent, consecutive angles are 
supplementary, and the diagonals bisect each other. 
3.x=9,y=15 5.a=55 7.d = 126, z= 28 9. 129° 
11,.61° 13.4 =3,b= 10 15.x=4, y= 4 17..BC; 
opposite sides of a parallelogram are congruent. 
19. Z DAC; alternate interior angles are congruent. 
21. 47°; consecutive angles of a parallelogram are 
supplementary and alternate interior angles are 
congruent. 23. 120°; 7 EJF and 2 FJG are a linear 
pair. 25. 35°; Triangle Sum Theorem 27. 130°; sum 
of the measures of 7 HGE and Z EGF. 31. 26°, 154° 
33. 20, 60°; UV = TS = QR using the fact that 
opposite sides are congruent and the Transitive 
Property of Equality. Z TUS = 2 VSU using the 
Alternate Interior Angles Congruence Theorem and 
mZ TSU = 60° using the Triangle Sum Theorem. 
35. Sample answer: In a parallelogram opposite 
angles are congruent. ZA and Z Care opposite 
angles but not congruent. 


8.2 Problem Solving (pp.520-521) 39.a.3 in. b. 70° 

c. It decreases; it gets longer; the sum of the measures 
of the interior angles always is 360°. As mZQ 
increases so does m ZS therefore mZ P must 
decrease to maintain the sum of 180°. AsmZQ 
decreases m Z P increases moving Q farther away 
from S. 


41. Sample: 
F 
D D i. 
<7 <>: B C 
A A A 


Since AABC = A DCB you know 2 ACB = Z DBC 
and ZABC = Z DCB. Using the Alternate Interior 
Angles Converse BD || AC and AB || CD thus making 
ABDC a parallelogram; if two more triangles are 
positioned the same as the first, you can line up 
the pair of congruent sides and form a larger 
parallelogram because both pairs of alternate 
interior angles are congruent. Using the Alternate 
Interior Angles Converse, opposite sides are 
parallel. 43. Sample answer: Given that PQRS 

is a parallelogram you know that QR || PS with QP 
a transversal. By definition and the fact that 2 Q 
and 2 P are consecutive interior angles they are 
supplementary using the Consecutive Interior 
Angles Theorem. x° + y° = 180° by definition of 
supplementary angles. 


8.3 Skill Practice (pp.526-527) 1. The definition of a 
parallelogram is that it is a quadrilateral with opposite 
pairs of parallel sides. Since AB, CD and AD, BC are 
opposite pairs of parallel sides the quadrilateral 
ABCD is a parallelogram. 3. The congruent sides 
must be opposite one another. 5. Theorem 8.7 

7. Since both pairs of opposite sides of JKLM always 
remain congruent, /KLM is always a parallelogram 
and JK remains parallel to ML. 9.8 


Sample answer: 
AB = CD =5 and 
BC = DA=8 
Sample answer: 
AB = CD = 5 and 
BC = DA=V65 
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15. Sample answer: Show A ADB = A CBD using the 
SAS Congruence Postulate. This makes AD = CB and 
BA = CD using corresponding parts of congruent 
triangles are congruent. 17. Sample answer: Show 
AB || DCby the Alternate Interior Angles Converse, 
and show AD || BC by the Corresponding Angles 
Converse. 19.114 21.50 
23. PQRS is a parallelogram if and only if ZP= ZR 
and ZQ= ZS. 25. (—3, 2); since DA must be parallel 
and congruent to BC use the slope and length of BC 
to find point D by starting at point A. 27. (—5, —3); 
since DA must be parallel and congruent to BC use 
the slope and length of BC to find point D by 
starting at point A. 
29. Sample answer: Draw a 
line passing through points 
Aand B. At points A and B 
— — 
construct AP and BQ such 
that the angle each ray A B 
makes with the line is the 
same. Mark off congruent segments starting at 
Aand Balong AP and BO respectively. Draw the 
line segment joining these two endpoints. 


8.3 Problem Solving (pp.528-529) 31.a. EF/K, FGH], 
EGHK,; in each case opposite pairs of sides are 
congruent. b. Since EGHK is a parallelogram, 
opposite sides are congruent. 33. Alternate Interior 
Angles Congruence Theorem, Reflexive Property 
of Segment Congruence, Given, SAS, Corr. Parts of 
= A are =, Theorem 8.7 
35. The opposite sides that are 
not marked in the given 
diagram are not necessarily 
the same length. 


37. In a quadrilateral if B Cc 
consecutive angles are 

supplementary then 

the quadrilateral is a A D 
parallelogram; in ABCD you are given ZA and ZB, 
Z Cand ZB are supplementary which gives you 
mZA=mZC.Also ZBand ZC, ZCand Z Dare 
supplementary which give youm ZB = mZD.So 
ABCD is a parallelogram by Theorem 8.8. 

39. It is given that KP = MP and JP = LP by 
definition of segment bisector. 7 KPL = 7 MPJ 
and 2 KPJ = 7 MPL since they are vertical angles. 
A KPL = A MPJand A KPJ = A MPL by the SAS 
Congruence Postulate. Using corresponding parts 


of congruent triangles are congruent, KJ = ML 
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and JM = LK. Using Theorem 8.7, JKLM is a 
parallelogram. 

41. Sample answer: Consider the diagram. 

FGis the midsegment of A CBD 
and therefore is parallel to BD 
and half of its length. EH is 
the midsegment of A ABD and 
therefore is parallel to BD and 
half of its length. This makes 
EH and FG both parallel and congruent. Using 
Theorem 8.9, EFGH is a parallelogram. 


8.3 Problem Solving Workshop (p.531) 1. The slope 
of AB and CD is £ and the slope of BC and DA is —1. 
ABCD is a parallelogram by definition. 3. No; the 
slope of the line segment joining Newton to Packard 
1 
3 


Riverdale to Quarry is . 5. PQ and QRare not 


is = while the slope of the line segment joining 


opposite sides. PQ and RS are opposite sides, so 
they should be parallel and congruent. The slope of 


PQ= woof 2. The slope of RS = 2-4 = +. They 


are not parallel, so PQRS is not a parallelogram. 


8.4 Skill Practice (pp.537-539) 1. square 

3-8. K 3. Sometimes; JKLM would 
need to be a square. 

5. Always; in a rhombus all 
four sides are congruent. 

7. Sometimes; diagonals are 
congruent if the rhombus is 
a square. 


y 9.Always; ina 
rectangle all interior 
angles measure 90°. 
11. Sometimes; adjacent 
w ) Z sides are congruent if 
the rectangle is a square. 13. Sometimes; 
diagonals are perpendicular if the rectangle 
is a square. 
15. Square; the quadrilateral has four congruent 
sides and angles. 17. Rhombus. Sample answer: 
The fourth angle measure is 40°, meaning that both 
pairs of opposite sides are parallel. So the figure is a 
parallelogram with two consecutive sides congruent. 
But this is only possible if the remaining two sides are 
also congruent, so the quadrilateral is a rhombus. 
19. rectangle, square 21. rhombus, square 
23. parallelogram, rectangle, rhombus, square 
25. 7x — 4 is not necessarily equal to 3x + 14; 


9-14. x 


(7x — 4) + (8x + 4) = 90,x =9. 27. Rectangle; JKLM is 
a quadrilateral with four right angles; x = 10, y= 15. 
29. Parallelogram; EFGH is a quadrilateral with 
opposite pairs of sides congruent; x = 13, y = 2. 

33. 90° 35.16 37.12 39.112° 41.5 43. about 5.6 


45.45° 47.1 49. V2 
51. Rhombus; four congruent 
sides and opposite sides 


are parallel; 4V 106. 


8.4 Problem Solving (pp. 539-540) 55. Measure the 
diagonals. If they are the same it is a square. 

57. If a quadrilateral is a rhombus, then it has 

four congruent sides; if a quadrilateral has 

four congruent sides, then it is arhombus; the 
conditional statement is true since a quadrilateral 
is a parallelogram and a rhombus is a parallelogram 
with four congruent sides; the converse is true 
since a quadrilateral with four congruent sides 

is also a parallelogram with four congruent sides 
making ita rhombus. 59. Ifa quadrilateral is a 
square, then it is arhombus and a rectangle; ifa 
quadrilateral is a rhombus and a rectangle, then it 
is a square; the conditional statement is true since a 
square is a parallelogram with four right angles and 
four congruent sides; the converse is true since a 
rhombus has four congruent sides and the rectangle 
has four right angles and thus a square follows. 

61. Since WXYZ is arhombus the diagonals are 
perpendicular, making A WVX, A WVZ, A YVX, and 
A YVZ right triangles. Since WXYZ is a rhombus 
WX = XY = YZ= ZW. Using Theorem 8.11 WV= YV 
and ZV = XV. Now AWVX= A WVZ= A YVX = 

A YVZ. Using corresponding parts of congruent 
triangles are congruent, you now know Z WVZ = 
ZWVXand 4 YVZ = Z YVX which implies WY 
bisects Z ZWX and 2 XYZ. Similarly Z VZW= 2 VZY 
and 4 VXW = Z VXY. This implies ZX bisects Z WZY 
and 2 YXW. 63. Sample answer: Let rectangle 
ABCD have vertices (0, 0), (a, 0), (a, b), and (0, b) 
respectively. The diagonal AC has a length of 
Va? + b? and diagonal BD has a length of Va? + b?. 


AC = BD = Va? + b?. 


8.5 Skill Practice (pp.546-547) 

1. P__base__Q 3. trapezoid 

5. not a trapezoid 
7. 130°, 50°, 150° 


9. 118°, 62°, 62° 
Ss base R 


11. Trapezoid; EF || HG since they are both 
perpendicular to EH. 13.14 15.66.5 17. Only 

one pair of opposite angles in a kite is congruent. 
In this caseemZB=mZD=120°93mMmZA+mZB+ 
mZC+mZD= 360°,mZA + 120° + 50° + 120° = 


360°, somZA = 70°. 19. 80° 21. WX = XY= 3V2, 
YZ = ZW = V34 23. XY = YZ=5V5, 

WX = WZ = V461 25.2 27.2.3 

29. J_17_=K 57 


leg leg 


M L 


33. A kite or a general quadrilateral are the only 
quadrilaterals where a point on a line containing 
one of its sides can be found inside the figure. 


8.5 Problem Solving (pp. 548-549) 
35. Sample: 


37. Since BC || AE and AB || EC, ABCEis a 
parallelogram which makes AB = EC. Using the 
Transitive Property of Segment Congruence, 

CE = CD making A ECD isosceles. Since A ECD 

is isosceles 7D = Z CED. ZA= Z CED using the 
Corresponding Angles Congruence Postulate, 
therefore 7A = Z D using the Transitive Property 
of Angle Congruence. 7 CED and 7 CEA forma 
linear pair and therefore are supplementary. ZA 
and Z ABC, 7 CEA and 2 ECB are supplementary 
since they are consecutive pairs of angles ina 
parallelogram. Using the Congruent Supplements 
Theorem 2B= ZC (Z ECB). 39. Given JKLM is an 
isosceles trapezoid with KL || JM and JK = LM. Since 
pairs of base angles are congruent in an isosceles 
trapezoid 2 JKL = 2 MLK. Using the Reflexive 
Property of Segment Congruence KL = KL. AJKL = 
A MLK using the SAS Congruence Postulate. Using 
corresponding parts of congruent triangles are 
congruent, JL = KM. 
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41. Given ABCD is a kite with AB = CB and AD = CD. 
Using the Reflexive Property of Segment Congruence, 
BD = BDand ED = ED. Using the SSS Congruence 
Postulate, A BAD = A BCD. Using corresponding parts 
of congruent triangles are congruent, Z CDE = Z ADE. 
Using the SAS Congruence Postulate, A CDE = A ADE. 
Using corresponding parts of congruent triangles 
are congruent, 7 CED = Z AED. Since Z CED and 

Z AED are congruent and form a linear pair, they 

are right angles. This makes AC | BD. 


Extension (p. 551) 
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8.6 Skill Practice (pp.554-555) 1. isosceles trapezoid 


- | Allsides are =. 


Parallelogram 
Rectangle 
Trapezoid 


«| Both pair of opp 
sides are ||. 

-| All A are = 

. | Diagonals are L 


. | Diagonals bisect 
each other. 


15. Trapezoid; there is one pair of parallel sides. 
B isosceles trapezoid 


ve A 
D c 


AC = BD 
19. No; m Z F = 109° which is not congruent to 27 E. 
21. Kite; it has two pair of consecutive congruent 
sides. 23. Rectangle; opposite sides are parallel 
with four right angles. 25.a. rhombus, square, 
kite b. Parallelogram, rectangle, trapezoid; two 
consecutive pairs of sides are always congruent 
and one pair of opposite angles remain congruent. 
27. Sample answer: m Z B = 60° or MZ C = 120°; 
then AB || DC and the base angles would be 
congruent. 29. No; ifm ZJKL = m2ZKJM = 90°, 
JKLM would be a rectangle. 31. Yes; JKLM has 
one pair of non-congruent parallel sides with 
congruent diagonals. 


8.6 Problem Solving (pp. 556-557) 33. trapezoid 

35. parallelogram 37. Consecutive interior angles 
are supplementary making each interior angle 90°. 
39. a. Using the definition of a regular hexagon, 
UV= VO = RS= STand ZV= ZS. Using the 

SAS Congruence Postulate, A QVU = A RST and 

is isosceles. b. Using the definition of a regular 
hexagon, QR = RT. Using corresponding parts of 
congruent triangles are congruent, QU = RT. 

c. Since 7Q=ZR=2ZT=ZUand ZVUQ= 
ZVQU = ZSTR= Z SRT, you know that Z UQR = 
ZQRT= ZRTU= ZTUQ by the Angle Addition 
Postulate; 90°. d. Rectangle; there are 4 right angles 
and opposite sides are congruent. 


Chapter Review (pp. 560-563) 1. midsegment 3. if the 
trapezoid has a pair of congruent base angles or if 
the diagonals are congruent 5.A 7. 24-gon; 165° 


9.82 11. 40°; the sum of the measures of the exterior Chapter 9 


angles is always 360°, and there are nine congruent 
external angles in a nonagon. 13.c = 6,d = 10 


15. Pp 10 cm S 
5cm 144° soe 
36° 144° ae 
Q 10 cm R 


17. 100°, 80°; solve 5x + 4x = 180 for x. 19.3 

21. rectangle; 9,5 23. 79°, 101°, 101° 25. Rhombus; 
since all four sides are the same it is a rhombus. 
There are no known right angles. 27. Parallelogram; 
since opposite pairs of sides are congruent it is a 
parallelogram. There are no known right angles. 


Algebra Review (p. 565) 


9.1 Skill Practice (pp.576-577) 1. vector, direction 
3. A’'(—6, 10) 5. C(5, —14) 


=) x 
11. (x, y) 3 (x — 5, y + 2); AB = A'B’ = V13, AC = 
A'C’ = 4, and BC = B'C' = V5. AABC= AA'B'C' 
using the SSS Congruence Postulate. 

13. The image should be 
1 unit to the left instead 
of right and 2 units down 
instead of up. 


15. CD, (7, —3) 17. JP, (0, 4) 19.(—1, 2) 21.0, -11) 
23. The vertical component is the distance from the 
ground up to the plane entrance. 

25. D'(7, 4), E'(11, 2), F’(9, -1) 


27. D'(0, 1), E'(4, - 1), F'(2, —4) 


29.a = 35, b= 14,c=5 31.a. Q’(—1, —5), R’(—l, 2), 
S'(2, 2), T’(2, —5); 21, 21 b. The areas are the same; 
the area of an image and its preimage under a 
translation are the same. 


9.1 Problem Solving (pp.578-579) 33. (x, y) > (x + 6,y), 
wmyo-wy-4),a%y~%+3,y-4),a%y)> 
(x+6,y—4) 35.(1, 2) 37.(—4, —2) 39. (3, 1) 

Al. (22, 5); about 22.6 km 43.a. 5 squares to the right 
followed by 4 squares down. b. 2V41 mm c. about 
0.523 mm/sec 45.a. The graph is 4 units lower. 

b. The graph is 4 units to the right. 
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9.2 Skill Practice (pp.584-585) 1. elements 
BC D ECE 
—-1 2 6 2 6 5 -1 
|=) ° | s.| 3 —_ zl 7 oe eal | 


16 9 
-13 —4 
9.| 0 0 | a 


—-5 -3 
13._ A’ B’ C' 


—2 2°41 
8 5 1 


1 C’ 
=—4. =3 
e =a 
15. lL) M' WN’ P' BC’ 
7 4 6 6 =3 =| 
1 5 5 1 1 —3 


23. 25. The order is reversed. 


27.y=3x-4 


—4 15.2 38 
19. [ -6.9 | ee aa 23.| 3 


f-2.1] [1 1],fo -1 
25. Sample answer: | 0 wie Hel | 


A B C OD 
=< @ 0:=7 ee tees 7 
27.| 3 3-1 | 29.a=8,b 20, c = 20, 


m=2I1,n l,v 7, w= 12; the sum of the 
corresponding elements on the left equals the 
corresponding elements on the right; (21, —1), 
(20, —9), (—8, 13). 


9.2 Problem Solving (pp. 586-587) 31. Lab 1: $840, 


ms —3 15] | 25 —-7 
Lab 2: $970 33.a. AB = BA b.| 4 BT E i 


AB # BA c. Matrix multiplication is not commutative. 35.a. 


2 36] | 2 36]. ee 
35.| 45 alae sp [the Distributive Property 


holds for matrices. 


9.3 Problem Solving (pp.595-596) 31. Case 4 33. Case 1 
Given a reflection in m 
maps P to P’ and Qto Q’. 
Using the definition of a 
line of reflection QS = Q’S 
and ZQSR= Z Q’SR. Using 

, the Reflexive Property 
of Segment Congruence, 
RS = RS. Using the SAS 
Congruence Postulate, 

A RSQ= ARSQ’. 


9.3 Skill Practice (pp.593-594) 1.a line which acts like 
a mirror to reflect an image across the line 
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b. Using corresponding parts of congruent triangles 
are congruent, RQ = RQ’. Using the definition of a 
line of reflection PR = P’R. Since PP’ and QQ’ are 
both perpendicular to m, they are parallel. Using the 
Alternate Interior Angles Theorem, 7 SQ’R = Z P’RQ' 
and ZSQR = Z PRQ. Using corresponding parts of 
congruent triangles are congruent, 7 SQ’R= Z SQR. 
Using the Transitive Property of Angle Congruence, 
ZP'RQ’ = ZPRQ. A PRQ= AP'RQ’ using the SAS 
Congruence Postulate. Using corresponding parts 
of congruent triangles are congruent, PQ = P’Q’ 
which implies PQ = P’Q’. 37. Given a reflection 

in m maps P to P’ and Q to Q’. Also, Plies on m, and 
PQis not perpendicular to m. Draw Q’Q intersecting 
mat point R. Using the definition of line of reflection 
mis the perpendicular bisector of Q’Qwhich 
implies Q’R = QR, ZQ’RP’ = ZQRP, and Pand P’ 
are the same point. Using the Reflexive Property 

of Segment Congruence, RP = RP. Using the SAS 
Congruence Postulate, A Q’RP’ = A QRP. Using 
corresponding parts of congruent triangles are 
congruent, Q’P’ = QP which implies Q'P’ = QP. 

39. a. (3, 5) b. (0, 6); (—1, 4) c. In every case point C 
bisects each line segment. 


9.4 Skill Practice (pp.602-603) 1. a point which 

a figure is turned about during a rotation 
transformation 3. Reflection; the horses are 
reflected across the edge of the stream which acts 
like a line of symmetry. 5. Translation; the train 
moves horizontally from right to left. 7.A 


9. B' 11. 
4 c 
/ we = B 
pence c 
pia 
13. J'(—1, —4), K'(—5, —5), L'(—7, —2), M’(—2, —2) 
15. A’ B’ C' 
—4 -6 -—3 
1 5 4 
17. P’ Q' R' 
-4 -2 -5 -7 
4 -2 -2 


19. The rotation matrix should be first; 


0 1]} -1 2 
[2-1 2) as.3.2.0 


9.4 Problem Solving (pp. 604-605) 29. 270°; the line 
segment joining A’ to the center of rotation is 
perpendicular to the line segment joining A to the 
center of rotation. 31. 120°; the line segment joining 


A’ to the center of rotation is rotated 2 of a circle from 


the line segment joining A to the center of rotation. 
33. a rotation about a point, Angle Addition Postulate, 
Transitive, Addition, A RPQ = A R' PQ’, Corr. Parts 
of = A are =, definition of segment congruence 

35. Given a rotation about P maps Q to Q’ and Rto R’. 
Pand Rare the same point. Using the definition of 
rotation about a point P, PQ = PQ’ and P, R, and R' 
are the same point. Substituting R for P on the left 
and R’ for P on the right side, you get RQ = R'Q’. 
37.a. y b. 270° 

c. No; the image does 
not pass the vertical 

line test. 


9.4 Problem Solving Workshop (p. 606) 

1. 3. Since they are rotating 

in opposite directions 

they will each place 

you at 90° below your 
reference line. 

' 5. The x-coordinate is 

now —4; the y-coordinate 

is now 3. 


3. 
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yes 
13. (x,y) > («+ 5,y+ 1) 
followed by a rotation 

of 180° about the origin. 

15. AA"B"C" oe 
17. Sample answer: AA', AA" 


19. yes; definition of reflection of a point over a line 
21. 30° 


9.5 Problem Solving (pp. 613-615) 27. Sample answer: 
(x, Vy) > (x + 9, y), reflected over a horizontal line 
that separates the left and right prints 31. reflection 
33. translation 35. Use the Rotation Theorem 
followed by the Reflection Theorem. 37. Given a 


reflection in £ maps JK to J’K’, a reflection in m 
maps JK’ to J"K”, £ || m and the distance between 
£ and mis d. Using the definition of reflection £ 

is the perpendicular bisector of KK’ and mis 
perpendicular bisector of K’K”. Using the Segment 
Addition Postulate, KK’ + K'K" = Kk”. It follows 
that KK’ is perpendicular to £ and m. Using the 
definition of reflection the distance from K to £ 

is the same as the distance from £ to K’ and the 
distance from K’ to mis the same as the distance 
from m to K". Since the distance from £ to K’ plus 


the distance from K’ to mis d, it follows that 

K'kK" = 2d. 39.a. translation and a rotation b. One 
transformation is not followed by the second. They 
are done simultaneously. 


Extension (pp.617-618) 1. yes; regular 3. yes; not 
regular 5.a. 360°; the sum of the angle measures at 
any vertex is 360°. b. The sum of the measures of 
the interior angles is 360°. 


SA32_ Selected Answers 


_ inind 
9.a. E A b. E A c. E A 
D Cc D Cc 


d. 
11. Sample: a 


13. Sample: 


15. translation 17. rotations 


9.6 Skill Practice (pp.621-623) 1. Ifa figure has 
rotational symmetry it is the point about which the 
figure is rotated. 3.1 5.1 7. yes; 72° or 144° about 
the center 9.no 11. Line symmetry, rotational 
symmetry; there are four lines of symmetry, two 
passing through the outer opposite pairs of leaves 
and two passing through the inner opposite pairs 
of leaves; 90° or 180° about the center. 15. There 

is no rotational symmetry; the figure has 1 line of 
symmetry but no rotational symmetry. 


17. Sample: 19. Sample: No; the result 
P A fA is the same. 
B 
Cc is 
c 
ip D 
31. No; the ratio of the lengths of corresponding 
21. Sample: x ‘ ist sides is not the same. 
9.7 Problem Solving (pp. 631-632) 33. 300 mm 
35.940 mm 37.a.° b. 10.5 in. 
G’ H' 
7 \ 
di -* -8 4 
-4 4 


23. No; what's on the left and right of the first line 
would have to be the same as what's on the left and 
right of the second line which is not possible. 25.5 


9.6 Problem Solving (pp. 623-624) 27. no line 
symmetry, rotational symmetry of 180° about the 
center of the letter O. 29. It has a line of symmetry 
passing horizontally through the center of each O, 
no rotational symmetry. 31. 22.5° 33. 15° 35.a. line 
symmetry and rotational symmetry b. planes, z-axis c.  F’ G” H" 


0 -2 1 
9.7 Skill Practice (pp.629-630) 1. areal number -1 -1 1 | 
3. 5 enlargement; 8 5. 3; enlargement; 10 


d. A reflection in both the x-axis and y-axis occurs 
as well as dilation. 41. It’s the center point of the 
dilation. 


Chapter Review (pp. 636-639) 1. isometry 
3. Count the number of rows, n, and the number 
0 36 —4 | of columns, m. The dimensions are n X m. 


19. G’ 


E 


15.| 28 " 3 27 18 


Sample answer: E i | is2*3. 5A 


7. y 
D' | 


Selected Answers SA33 


17. line symmetry, no 

' rotational symmetry; one 
19. line symmetry, 
rotational symmetry; two, 
180° about the center 


Algebra Review (p.641) 1.x? +x-—6 3.x? —16 
5. 49x" + 84x + 36 7.4x7— 1 9.2x? + 3xy + y? 


113: 4 1s 2: ; ipo 17, =a 


Cumulative Review (pp. 646-647) 1. neither 3.x = 4 
5.y= 5x —2 7.QP=SR 9. altitude 11. median 


13. triangle; right 15. nota triangle 17. triangle; right 
19. Rectangle; the diagonals are congruent and they 
bisect each other; 5, 3. 
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23. 24,25, 27 
25. 132° 

27. about 105 mi 
29. about $7.69 
31. translations 


Chapter 10 


10.1 Skill Practice (pp.655-657) 1.diameter 3.G 5.C 
7.F 9.B 11. ABis nota secant it is a chord; the 
length of chord ABis 6. 13. 6, 12 


15.4 17. 1 


19. not tangent; 9* + 15? ¥ 18” 21.10 23. 10.5 

25. V2 27. external 31. They will be parallel if they 
are tangent to opposite endpoints of the same 
diameter; lines perpendicular to the same line are 
parallel. 33. No; no; no matter what the distance the 
external point is from the circle there will always be 
two tangents. 


10.1 Problem Solving (pp. 657-658) 35. radial spokes 
37. 14,426 mi 39.a. Since Ris exterior to OQ, QR> QP. 


b. Since QR is perpendicular to line m it must be the 
shortest distance from Q to line m, thus QR < QP. 


c. It was assumed QP was not perpendicular to line 
m but QR was perpendicular to line m. Since Ris 
outside of OQ you know that QR > QP but Exercise 
39b tells you that QR < QP which is a contradiction. 
Therefore, line m is perpendicular to QP. 

41. Given SR and ST are tangent to ©P. Construct 
PR, PT, and PS. Since PR and PT are radii of ©P, 
PR = PT. With PS = PS, using the HL Congruence 
Theorem A RSP = A TSP. Using corresponding parts 
of congruent triangles are congruent, SR = ST. 


10.2 Skill Practice (pp.661-662) 1. congruent 

3. minor arc; 70° 5. minor arc; 135° 7. minor arc; 115° 
9. major arc; 245° 13. Not congruent; they are arcs 
of circles that are not congruent. 15. You can tell 
that the circles are congruent since they have the 


same radius CD. 19. Sample answer: 15°, 185° 


10.2 Problem Solving (p. 663) 23. 18° 


10.3 Skill Practice (pp. 667-668) 1. Sample answer: 
Point Ybisects XZ if XY = YZ. 3. 75° 5.8 7.5; use 
Theorem 10.5 and solve 5x — 6 = 2x + 9. 9.5; use 
Theorem 10.6 and solve 18 = 5x — 7. 11. & use 


Theorem 10.6 and solve 4x + 1=x+8. 
13. JH bisects FG and FG; Theorem 10.5. 17. You 
don’ t know that AC | DB therefore you can’t show 
BC = CD. 
19. Diameter; the two triangles are congruent using 
the SAS Congruence Postulate which makes AB the 
perpendicular bisector of CD. Use Theorem 10.4. 
21. Using the facts that A APB is equilateral which 
makes it equiangular and that mAC = 30° you can 
conclude that mZ APD = mZ BPD = 30°. You now 
know that mBC = 30° which makes AC = BC. AAPD 
= A BPD using the SAS Congruence Postulate 
since BP = AP and PD = PD. Using corresponding 
parts of congruent triangles are congruent, AD = BD. 
Along with DC = DCyou have AADC = A BDC 
using the SSS SS Congruence Postulate. 23. From the 
diagram n mAC = = mCB and mAB = x°, SO youk know 
that mAC + mCB + x° = = 360°. Replacing mCB 
by mAC and solving for mAC you get 
mAC = to This along with the fact that all 
arcs have integral measure implies that x is even. 
10.3 Problem Solving (pp.669-670) 25. AB should be 
congruent to BC. 27. Given AB = CD. Since PA, PB, 
PC, and PD are radii of ©P, they are congruent. Using 
the SSS Congruence Postulate, A PCD = A PAB. 
Using corresponding parts of congruent triangles 
are congruent, 7 CPD = Z APB. With m Z CPD = 
mZAPB and the fact they are both central angles 
you now have mCD = mAB which leads to CD = AB. 
29. a. B longer chord 
4 b. The length of a chord in a circle 
increases as the distance from the 
/ center of the circle to the chord 
decreases. 
c. Given radius r and real numbers a and b such 
that r>a>b>0. Let abe the distance from one 
chord to the center of the circle and b be the 
distance from a second chord to the center of the 
circle. Using the Pythagorean Theorem the length 
of the chord a units away from the center is 


2Vr? — a and the length of the chord b units away 
from the center is Vr? — b?. Using properties of 


real numbers Vr? — b2 > Vr? — a?. 31. Given QS is 
perpendicular bisector of RT in OL. Suppose L is 

not on QS. Since LT and LR are radii of the circle 
they are congruent. With PL = PL you now have 

A RLP = ATLP using the SSS Congruence Postulate. 
ZRPLand 2 TPL are now congruent and they form a 
linear pair. This makes them right angles 

and leads to QL being perpendicular to RT. Using 
the Perpendicular Postulate, L must be on QS and 
thus QS must be a diameter. 


10.4 Skill Practice (pp.676-677) 1. inscribed 3. 42° 

5. 10° 7. 120° 9. The measure of the arcs add up to 
370°; change the measure of Z Q to 40° or change the 
measure of QS to 90°. 11. ZJMK, ZJLK and 2 LKM, 
ZLJM 13.x = 100, y= 85 15.a = 20, b = 22 

17. a. 36°; 180° b. about 25.7°; 180° c. 20°; 180° 

19. 90° 21. Yes; opposite angles are 90° and thus 

are supplementary. 23. No; opposite angles are 

not supplementary. 25. Yes; opposite angles are 
supplementary. 


10.4 Problem Solving (pp. 677-679) 
27. B 220,000 km 


100,000 km 


29. Double the length of the radius. 31. Given ZB 
inscribed in OQ. Let m2 B = x°. Point Qlies on BC. 


Since all radii of a circle are congruent, AQ = BQ. 
Using the Base Angles Theorem, 7 B= 2A which 
implies m ZA = x°. Using the Exterior Angles 


Theorem, mZAQC = 2x° which implies mAC = 2x°. 
Solving for x, you get 5 mAC = x°. Substituting you 
get $ mAC = mZB. 33. Given: ZABCis inscribed 

in OQ. Point Q is in the exterior of Z ABC; Prove: 
mZABC = +mAC ; construct the diameter BD of OQ 


and show mZABD = 5mAD and mZ CBD = 5mCD. 


Use the Arc Addition Postulate and the Angle 
Addition Postulate to show mZ ABD — mZCBD = 
mZ ABC. Then use substitution to show 2m Z ABC = 


mAC. 
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35. Case 1: Given: ©D with inscribed A ABC where 
ACis a diameter of OD; Prove A ABCis a 


right triangle; let E be a point on AC. Show that 


mAEC = 180° and then that m ZB = 90°. Case 2: 
Given: ©D with inscribed A ABC with 2 Ba right 


angle; Prove: AC is a diameter of ©D; using the 
Measure of an Inscribed Angle Theorem, show that 


mAC = 180°. 39. yes 


10.5 Skill Practice (pp. 683-684) 1. outside 3. 130° 
5. 130° 7.115 9.90 11.56 15.mZLP/< 90° if PL 
is perpendicular to KJ at K, then mZ LP] = 90°, 
otherwise it would measure less than 90°. 

17. 120°, 100°, 140° 


LE 


b. mAB = 2mZ BAC, mAB = 2(180 — mZ BAC) 
c. when AB is perpendicular to line tat point A 


10.5 Problem Solving (pp. 685-686) 23. 50° 25. about 
—_ 
2.8° 27. Given CA tangent to OQ at A and diameter 


AB. Using Theorem 10.1, AB is perpendicular to CA. 
It follows that mZ CAB = 90°. This is half of 180°, 


which is mAB ; Case 1: the center of the circle is 
interior to Z CAB, Case 2: the center of the circle 
is exterior to Z CAB. 


Case 2 


Construct diameter 
AD. Case 1: Let B 
be a point on the 
left semicircle. Use 
Theorem 10.1 to 
show m Z CAB = 
90°. Use the Angle 
Addition Postulate and the Arc Addition Postulate 


to show that mZ CAD = i mAB. Case 2: Let Bbea 


Case 1 


point on the right semicircle. Prove similarly to Case 1. 


10.6 Skill Practice (pp.692-693) 1. external segment 
3.5 5.4 7.6 9.12 11.4 13.5 15.1 17.18 
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10.6 Problem Solving (pp. 694-695) 
21. Statements Reasons 


ra 


. Two intersecting 1. Given 
chords in the 


same circle. 


2.Draw ACand BD. | 2. Two points determine 
a line. 


3. ZACD = Z ABD, 3. Theorem 10.8 


ZCAB= ZCDB 
4. AACE ~ A DEB 4. AA Similarity Postulate 
i = a 5. If two triangles are 
similar, then the ratios 
of corresponding sides 
are equal. 
6. EA» EB= EC ED | 6. Cross Products 
Property 


23. Given a secant segment containing the center 
of the circle and a tangent segment sharing an 


endpoint outside of a circle. Draw AC and AD. 

Z ADC is inscribed, therefore mZADC = i mAC . 

Z CAE is formed by a secant and a tangent, therefore 
mZ CAE = ZmAC. This implies ZADC = Z CAE. 


ZE= ZE, therefore AAEC ~ A DEC using the AA 

Similarity Postulate. Using corresponding sides of 
feiss . ' EA _ ED 

similar triangles are proportional, »5C > FA Cross 


multiplying you get EA* = EC+ ED. 25. Given EB 


and ED are secant segments. Draw AD and BC. 
Using the Measure of an Inscribed Angle Theorem, 


mZB= +mAC andmZD= +mAC which implies 


mZB=mZD. Using the Reflexive Property of Angle 
Congruence, 7 E = 2 E. Using the AA Similarity 
Postulate, A BCE ~ A DAE. Using snag ree 

_ ED 


sides of similar triangles are proportional, 4 FC EB’ 


Cross multiplying you get EA » EB = EC + ED. 

27.a. 60° b. Using the Vertical Angles Theorem, 
ZACB = ZFCE. Since m Z CAB = 60° and mZ EFD = 
60°, then 2 CAB = 24 EFD. Using the AA Similarity 


Postulate, A ABC ~ A FEC. e5 =4 a: =+ i 
d.y? = x(x + 16) e.2,6 £ Since GE = 2 let CE = 2x 


and CB = x. Using Theorem 10.14, 2x? = 60 which 
implies x = V30 which implies CE = 2V30. 


24 


10.6 Problem Solving Workshop (p.696) 1.2V13 3. rolled on its edge. 43.a. (1, 9), 13 


5 2 2 
b. (x — 1° + (y— 9) = 169 
Extension (p. 698) 
1. 3. 

: Chapter Review (pp. 708-711) 1. diameter 3. The 
= me wane of pon - oe I measure of the central angle and the corresponding 
eaters ee minor arc are the same. The measure of the major 

arc is 360° minus the measure of the minor arc. 
ae . e en 5.C 7.2 9.12 11.60° 13.80° 15. 65° 17.c = 28 
. The locus of points m 2 
eee SA ae fo 19. q = 100, r= 20 21.16 23.102 ft 
centered at Rwitha 10 10 25. (x — 8)? + (y— 6)? = 36 27.x7 + y*=81 
radius of 10 centimeters. 4 29. (x — 6)? + (y— 21)? = 16 
The diameter bordering 31. (x — 10)? + (y— 7)? = 12.25 


the semicircle is 10 centimeters from line k and 
parallel to line k. 
9. iil ae 


Algebra Review (p.713) 1.6x7(3x? + 1) 3.3r(3r— 5s) 
5. 2t(4¢2 + 3t— 5) 7. y2(5y? — 4y” + 2) 
Ks 9. 3x°y(2x + 5y”) 11. (y — 3)(y + 2) 13. (z- 4)? 
\ 15. (5b — 1)(b— 3) 17. (5r — 9)(5r + 9) 
19. (x + 3)(x+ 7) 21.(y+3)(y— 2) 23.¢-7(+7) 


Chapter 11 
11.1 Skill Practice (pp. 723-724) 1. bases, height 
z } 3. 28 units” 5.225 units” 7.216 units” 

—————— 9. A = 10(16) = 160 units” or A = 8(20) = 160 units’; 
the results are the same. 11. 7 is not the base of the 
parallelogram; A = bh = 3(4) = 12 units”. 13. 30 ft, 
240 ft? 15.70 cm, 210 cm? 17. 23 ft 19. 4 ft, 2 ft 


10.7 Skill Practice (pp. 702-703) 1. center, radius 
3.x7 + y? =4 5.x7 + y” = 400 
7. (x — 50)? + (y— 50)? = 100 9.x7 + y? = 49 


U1. (x—7)2 + (y+ 6)? = 64 13. (x3) + (y+5)%=49 7) 
15. If (h, k) is the center of a circle with a 
radius r, the equation of the circle should be 
(c— hy? + (y- WP? = 7? wt 3)? + (y+ 5)? =9. sa ae 
17.x? + y? = 36 19. (x + 3) + (y—5)* = 25 — 
| | 
10 m + 10m _ 10 m| 
fo , a 
8m 8m 


23. 364 cm? 25. 625 in.? 27.52 in.? 
y 7.5 units” 


27. circle; x? + (y — 3) =4 29. circle; 
x* + (y+ 2)?=17 31. secant 33. secant 


10.7 Problem Solving (pp. 703-705) 37. x” + y* = 5.76, 
x? + y? =0.09 39. (x — 3)? + y* = 49 41. The height 
(or width) always remains the same as the figure is 
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11.1 Problem Solving (pp. 725-726) 37.30 min; 

86.4 min 39. No; 2 inch square; the area ofa 
square is side length squared, so 2? = 4. 

41. 23 cm X 34cm; 611 cm’; 171 cm? 43. Opposite 
pairs of sides are congruent making XYZWa 
parallelogram. The area of the parallelogram is 

bh, and since the parallelogram is made of two 
congruent triangles, the area of one 


triangle, A XYW, is shh. 45. The base and the height 


are not necessarily side lengths of the parallelogram; 
yes; no; if the base and height represent a rectangle, 
then the perimeter is 20 ft”, the greatest possible 
perimeter cannot be determined from the given data. 


Extension (p.728) 1. Precision depends on the 
greatest possible error while accuracy depends 

on the relative error. Sample answer: Consider a 
target, if you are consistently hitting the same area, 
that is precision, if you hit the bull’s eye, that is 
accuracy. 3.1m;0.5m 5. 0.0001 yd; 0.00005 yd 

7. about 1.8% 9. about 0.04% 11. This measurement 
is more accurate if you are measuring small items, 
if you are measuring large items, this would not be 
very accurate. 13. 18.65 ft is more precise; 18.65 ft 
is more accurate. 15.3.5 ft is more precise; 35 in. is 
more accurate. 


11.2 Skill Practice (pp. 733-734) 1. height 3.95 units* 
5.31 units” 7. 1500 units” 9. 189 units” 

11.360 units? 13. 13 is not the height of the trapezoid; 
A= 5 (12)(14 +19),A=198cm?. 17.20m 

19. 10.5 units* 21.10 units? 23.5 cm and 13cm 

25. 168 units* 27.67 units* 29. 42 units” 

31. 7 38 units, 66 units” 


15 


11.2 Problem Solving (pp. 735-736) 
35. 20 mm’; 


37. a. right triangle and trapezoid b. 103,968 ft?; 
11,552 yd? 39. If the kite in the activity were a 
rhombus, the results would be the same. 


_ 1/1 _ AI 
41. An psp = 5 (54, )4 and Ay pop = 5(5 41) 
=k _l 
An psp = 444; aNd Ay pop = GU 
Apgrs ere Part Ay psp 
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_1 1 
Apors = 404, 7 444, 


Apars = 54,d, 
11.3 Skill Practice (pp. 740-741) 
1A A ABC ~ A DFF tells 
D you that the sides in 
the same position are 
proportional. AB is 
£ proportional to DE 
because the sides are both the hypotenuse of their 
respective triangle and are listed in the same order in 
the similarity statement. 3.6:11,36:121 5.1:3,1:9; 
18 ft? 7.7:9, 49:81; about 127 in.? 9.7:4 11.11:12 
13.8cm 15. The ratio of areas is 1:4, so the ratio of 
side lengths is 1:2; ZY = 2(12) = 24. 17.175 ft’; 10 ft, 
5.6 ft 19. Sometimes; this is only true when the side 
length is 2. 21. Sometimes; only when the octagons 
are also congruent will the perimeters be the same. 
10 _ 2 


23. AA Similarity Postulate; aes is the ratio of side 


lengths, so the ratio of areas is 4: 49. 


BOF 


11.3 Problem Solving (pp. 742-743) 27. 15 ft 
31. There were twice as many 
mysteries read but the area of the 
mystery bar is 4 times the area of 49 
the science fiction bar giving the 30 
impression that 4 times as many 
mysteries were read. 


Books Read Recently 
60 


a ew 

ee oS 
33.a. AACD ~ A AEB, A BCF ~ A DEF, AA Similarity 
Postulate b. Sample answer: 100:81 c. a hi 2 
180 = 100 + 10x, x = 8 OR 20(9) = (10 + x)(10), 


180 = 100 + 10x, x =8 


11.3 Problem Solving Workshop (p.744) 1.18 in. 3. sV2 


11.4 Skill Practice (pp.749-751) 1. arc length of AB , 360° 
3. about 37.70 in. 5. about 10.03 ft 7.14m 9. about 
31.42 units 11. about 4.19cm 13. about 3.14 ft 

15. 300° 17. 150° 19. about 20.94 ft 21. about 50° 
23. about 8.58 units 25. about 21.42 units 27. 67 


29.1r x d &; r= 13,d= 26 31.a. twice as large 
b. twice as large 


11.4 Problem Solving (pp. 751-752) 35. 21 feet 8 
inches represents the circumference of the tree, so if 
you divide by z, you will get the diameter; about 7 ft. 
37. about 2186.55 in. 39. 7.2°; 28,750 mi 


Extension (p.754) 1. Equator and longitude lines; 
latitude lines; the equator and lines of longitude 
have the center of Earth as the center. Lines 


of latitude do not have the center of Earth as 
the center. 3. If two lines intersect then their 
intersection is exactly 2 points. 5. 47 


11.5 Skill Practice (pp. 758-759) 1. sector 3. 257 in.?; 
78.54 in.? 5. 132.257 cm*; 415.48 cm? 7. about 7m 
9.52cm 11. about 52.36 in.? 13. about 937.31 m? 
15. about 66.04 cm? 17. about 7.73 m? 21. about 
57.23 in. 23. about 66.24 in. 25. about 27.44 in. 

27. about 33.51 ft” 29. about 1361.88 cm? 

31. about 7.63 m 33. For any two circles the ratio 
of their circumferences is equal to the ratio of their 
corresponding radii; for any two circles, if the length 
of their radii is in the ratio of a: b, then the ratio of 
their areas is a: b*; all circles are similar, so you do 
not need to include similarity in the hypothesis. 


11.5 Problem Solving (pp. 760-761) 
37. about 314.16 mi’ 39.a. The data is in percentages. 
b. bus: 234°, walk: 90°, other: 36° 


Pe se a ee, ; 1.2 : 
c. bus: 59 TT , walk: rh , other: 107 4l.a. old: 


about 370.53 mm, new: 681.88 mm; about 84% 


11.6 Skill Practice (pp. 765-766) 1. F 3.6.8 5. Divide 
360° by the number of sides of the polygon. 7. 20° 
9.51.4° 11. 22.5° 13. 135° 15. about 289.24 units” 
17. 7.5 is not the measure of a side length, it is the 
measure of the base of the triangle, it needs to be 
doubled to become the measure of the side length; 


A= ia ns, A= 5 (13) (6)(15) = 585 units”. 19. about 


122.5 units, about 1131.8 units* 21. 63 units, about 
294.3 units” 23. apothem, side length; special 

right triangles or trigonometry; about 392 units” 

25. side length; Pythagorean Theorem or 
trigonometry; about 204.9 units” 27. about 79.6 

units* 29. about 1.4 units” 31. True; since the radius 
is the same, the circle around the n-gons is the same 
but more and more of the circle is covered as the 
value of n increases. 33. False; the radius can be 
equal to the side length as it is in a hexagon. 


11.6 Problem Solving (pp. 767-768) 37. 1.2 cm, 
about 4.8 cm?; about 1.6 cm? 39. 15.5 in.?; 25.8 in.” 


4l. ee = 60, so the central angle is 60°. All of the 
triangles are of the same side length, r, and therefore 
all six triangles have a vertex on the center with 
central angle 60° and side lengths r. 

43. Because P is both the incenter and circumcenter 
of A ABC and letting E be the midpoint of AB, you 
can show that BD and CE are both medians of 

A ABC and they intersect at P. By the Concurrency 


of Medians of a Triangle Theorem, BP = <BD and CP 
= 2CE. Using algebra, show that 2PD = CP. 


45.a. About 141.4 cm?; square: about 225 cm’, 
pentagon: about 247.7 cm’, hexagon: about 259.9 
cm’, decagon: about 277 cm’; the area is getting 
larger with each larger polygon. b. about 286.22 


cm, 286.41 cm? 


circle; 


about 286.5 cm? 
240 7 aaneeuee 
180 


0 2 4 6 8 10 x 
Number of sides of polygon 


11.7 Skill Practice (pp.774-775) 1.0,1 3. 2, 0.625, 62.5% 


5 3, 0.375, 37.5% 7.AD + DE=AE, so 2 i 3 =] 


9. ; or 25% 11. There is more than a semicircle 
in the rectangle, so you need to take the area of 
the rectangle minus the sum of the area of the 


semicircle and the area of a small rectangle located 
under the semicircle that has dimensions of 10 X 2; 


_fl 2 
LOD 1) + OE) - 29.2 4 90) 
7(10) 70 
about 15.3%. 13. = or about 47.8% 15. The two 


triangles are similar by the AA Similarity Postulate 
and the ratio of sides is the same; 7: 14 or 1:2, so the 


ratio of the areas is 1:4. 17.2 19.1 21. é or 11.1%; 


= 0.153 or 


find the area of the whole figure, 5 (14) (12) = 84 


which is the denominator of the fraction. The top 
triangle is similar to the whole figure by the AA 
Similarity Postulate, so use proportions to find the 


base of the small triangle to be 42, Since the height 
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of the small triangle is 4, the area is 9 , which is 


the numerator of the fraction. 25. about 82.7% 
27. 100%, 50% 


11.7 Problem Solving (pp. 776-777) 31.a. - or 40% 
b. 2 or 60% 33. F or about 16.7% 


35. The probability stays the same; the sector takes up 
the same percent of the area of the circle regardless 
of the length of the radius. Sample answer: Let the 
central angle be 90° and the radius be 2 units. The 


An 
probability for that sector is ro = re Let the radius be 
16a 
rea A 4d 1 
doubled. The probability is len a 84 By OF 1.2% 


b. about 2.4% c. about 45.4% 


Chapter Review (pp. 780-783) 1. two radii of a circle 
3. XZ 5.60 units” 7. 448 units” 
8 units” 


24 units” 


13. 10:13, 100: 169, 152.1 cm? 15. about 30 ft 
17. about 26.09 units 19. about 17.72 in.” 21. about 


39.76 in., about 119.29 in.” 23.2 25. about 76.09% 


Algebra Review (p.785) 1. d= (42) (2); 19 mi 


3. 29.50 + 0.25m = 32.75; 13 min 
5. 18000(1 — 0.1)° = A; $10,628.82 
7.0 = —16t? + 47t + 6; about 3.06 sec 


Chapter 12 


12.1 Skill Practice (pp.798-799) 1. tetrahedron, 4 faces; 
hexahedron or cube, 6 faces; octahedron, 8 faces; 
dodecahedron, 12 faces; icosahedron, 20 faces 

3. Polyhedron; pentagonal pyramid; the solid is 
formed by polygons and the base is a pentagon. 

5. Not a polyhedron; the solid is not formed by 
polygons. 
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11.8 13.24 15.4,4,6 17.5,6,9 19.8,12,18 21.A 
cube has six faces, and “hexa” means six. 23. convex 


25. circle 27. A triangle 


29. The concepts of edge and vertex are confused; the 
number of vertices is 4, and the number of edges is 6. 


12.1 Problem Solving (pp. 800-801) 35. 18, 12 

37. square 39. Tetrahedron; no; you cannot have 
a different number of faces because of Euler’s 
Theorem. 41.a. trapezoid 


b. Yes. Sample: c. square 


d. Yes. Sample: 


47. Yes. Sample: 


49. a. It will increase the number of faces by 1, the 
number of vertices by 2, and the number of edges 
by 3. b. It will increase the number of faces by 1, 

the number of vertices by 2 and the number of 
edges by 3. c. It will not change the number of faces, 
vertices, or edges. d. It will increase the number 

of faces by 3, the number of vertices by 6, and the 
number of edges by 9. 


12.2 Skill Practice (pp. 806-808) 


Is lateral face 
lateral edge 


ba D> 


{ 
lateral face 


3. 150.80 in.” 5. 27,513.6 ft? 7. 196.47 m” 9. 14.07 in.” 
11. 804.25 in.” 13.9 yd 15.10.96 in. 19. 1119.62 in.” 


lateral edge 
base 


“lateral edge 
lateral face 


12.2 Problem Solving (pp. 808-809) 23. a. 360 in.” 

b. There is overlap in some of the sides of the box. 

c. Sample answer: It is easier to wrap a present if 
you have some overlap of wrapping paper. 

27.a.54 units” b. 52 units’ c. When the red cubes 
are removed, inner faces of the cubes remaining 
replace the area of the red cubes that are lost. When 
the blue cubes are removed, there are still 2 faces of 
the blue cubes whose area is not replaced by inner 
faces of the remaining cubes. Therefore, the area of 
the solid after removing blue cubes is 2 units” less 
than the solid after removing red cubes. 

29. 4 in. 989.66 in.” 


12.3 Skill Practice (pp. 814-815) 

slant height 3. 40 cm? 

5. 580 ft? 

7. 672.5 mm? 


base 


9. The height of the pyramid is used rather than the 
slant height; S = 6? + 5 (24) (5) = 96 ft?. 11. 12.95 in2 


13. 238.76 in.” 
15. 226.73 ft? 
19. 981.39 m? 


21. 255.53 cm? 


6cm 
23. 164.05 in.” 
25. 27.71 cm? 


12.3 Problem Solving (pp.816-817) 27.96 in 
29. square pyramid; 98.35 cm? 
31.a. Given: AB 1 AC; DE LDC 

Prove: A ABC ~ A DEC 


Statements Reasons 

1.ABLAC;DE1DC | 1.Given 

2. Z BAC and Z EDC 2. Definition of 

are right angles. perpendicular 
3. ZBAC = Z EDC 3. Right angles are 
a ae congruent. 

4. AB|| DE 4. If two lines are cut 
by a transversal so 
that corresponding 
angles are 
congruent, then the 
lines are parallel. 


5. ZABC= Z DEC 5. Corresponding 


Angles Postulate 
6. AABC ~ A DEC 6. AA Similarity 
Postulate 
b. 5, 3, 2 c. larger cone: 247 units”, smaller cone: 


67 units”; the small cone has 25% of the surface 
area of the large cone. 33. about 24.69 mi” 


12.4 Skill Practice (pp.822-824) 1. cubic units 

5.18 units’ 7.175 in.? 9.2630.55 cm? 11. 314.16 in? 
13. The radius should be squared; V= ar?h = 

a(4”) (3) = 487 ft?. 15.10in. 17.8 in. 19. 821.88 ft® 
23. 12.65 cm 25. 2814.87 ft® 


12.4 Problem Solving (pp.824-825) 29. a. 720 in? 
b. 720 in.> c. They are the same. 31. 159.15 ft® 
33. a. 4500 in.® b. 150 in.® c. 10 rocks 


12.4 Problem Solving Workshop (p. 827) 
1.a. about 56.55 in.’ b. about 56.55 in.? 


3.r= = 5. about 7.33 in? 
12.5 Skill Practice (pp. 832-833) 1. A triangular prism 
is a solid with two bases that are triangles and 
parallelograms for the lateral faces while a triangular 
pyramid is a solid with a triangle for a base and 
triangles for lateral faces. 
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prism pyramid 
3.50cm? 5. 13.33 in. 7.6 in.? 9. The slant height 
is used in the volume formula instead of the height; 
V= 4 m(9°)(12) = 324m ~ 1018 ft®. 13. 6 in. 


15. 3716.85 ft? 17. 987.86 cm? 19. 8.57cm 
21. 833.33 in.? 23. 16.70 cm? 25. 26.39 yd? 


27. 5m about 91.63 m® 
a EN 
| 
om 


12.5 Problem Solving (pp. 834-836) 29.a. 201 in? 
b. 13.4 in.> 31. 3; since the cone and cylinder have 
the same radius and height, the volume of the cone 


will be 3 the volume of the cylinder. 


33. 23.70 in.? 
6 in. 


35. a. The volume doubles. b. The volume is 
multiplied by 4. c. If you replace the height h by 2h 
in the volume formula, it will multiply the volume 
by 2. If you replace the side length s by 2s in the 
volume formula, it will multiply the volume by 4 
because (2s)? = 4s”. 37. about 77.99 in.’ 

Lyp\2, 
a(shPeh ah? 

3 12” 
where B is the area of the base of the cone, r is the 
radius, and his the height 
b. Time (min) | Height h(m) 

1 1.90 
2.40 
2.74 
3.02 
3.25 


—~lp,p—1_,2.p,— 
39.a. V 3 Bh gar h 


cone _ 


2 
3 
4 
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No; the points of the graph 
do not lie in a straight line. 


Height (meters) 


Time (minutes) 


2 2 
_ rh, _ Ty (h, + h,) TT, h, _ 
Al.a.h, Roh b. V 3 3 


ary’ (h, + h,) 
3 3 

12.6 Skill Practice (pp.842-843) 1.5 = 4ar?, V= Sar’, 

where ris the radius of the sphere 3. 201.06 ft” 


5. 1052.09 m* 7.4.8in. 9. about 144.76 in.” 
11. about 7359.37 cm? 13. 268,082.57 mm? 


15. The radius should be cubed; V =far? = 57(8)° = 


682.677 ~ 2144.66 ft®. 17.2.80 cm 19. 6 ft 
21. 247.78 in.”, 164.22 in.? 23. 358.97 cm?, 563.21 cm® 


25. 13 in.; 676a in; oe in 27.21 m; 427m; 


17647 m? 


12.6 Problem Solving (pp. 844-845) 31. about 
98,321,312 mi* 33.a. 8.65 in.® b. 29.47 in.® 35. 

a. about 80,925,856 mi’, about 197,359,487 mi* b. 
about 41% 37.3247 in.?, 9727 in.® 


12.7 Skill Practice (pp. 850-852) 1. They are the same 
type of solid and corresponding linear measures have 
the same ratio. 3. Not similar; the corresponding 
dimensions are not in the same ratio. 5. Similar; 
each corresponding ratio is 3:4. 9. about 166.67 m?, 
about 127.21 m° 11. The volumes are related by the 
5007 1 . . 
Wimece ae oe 1:3 15.4:3 
17.1:4 19. about 341.94 ft’, about 502.65 ft? 
21. about 370.96 in.’, about 73.58 in.? 23. r= 3 ft, 
h= 6ft; r= 8 ft; h = 16 ft 


third power; 


12.7 Problem Solving (pp. 852-853) 25. about 8.04 fl oz 
27.27 floz 29.a. large orange: about 33.51 in.°, 
small orange: about 17.16 in.? b. The ratio of the 
volumes is the cube of the ratio of diameters. 

c. large orange: 3.75 in., small orange: 2.95 in. 

d. The ratio of surface area multiplied by the ratio 

of the corresponding diameters equals the ratio of 
the volumes. 31.a. 144 in. b. 3920.4 in.” c. 1.5 in. 
33. About 11.5 kg; the ratio of the small snowball to 
the medium snowball is 5:7, so the ratio of their 


3 
volumes is 5°: 7°. Solve a = Ae to find the weight 


of the middle ball. Similarly, find the weight of the 
large ball. 


Chapter Review (pp.857-860) 1.sphere 3.12 5.36 
7. 791.68 ft? 9.9m 11.14.29cm 13.11.34 m3 

15. 27.53 yd° 17.12 in.? 19. 272.55 m? 21. 10087 m”; 
43207 m° 


Cumulative Review (pp. 866-867) 1.75 3.16 5.4 

7. Both pairs of opposite angles are congruent. 

9. The diagonals bisect each other. 11.45 13. about 
36.35 in.? 15. about 2.28 m? 17. 131.05 in.”, 80.67 in. 
19. (4,2) 21.a. (x + 2)? + (y— 4)? <36 b. (2, 0): yes, 
because it is a solution to the inequality; (3, 9): no, 
because it is not a solution to the inequality; (—6, —1): 
no, because it is not a solution to the inequality; 
(—6, 8): yes, because it is a solution to the inequality; 
(—7, 5): yes, because it is a solution to the inequality. 
23. a. 70.69 in.’, 42.41 in.? b. about 25.45 in? 


Skills Review Handbook 


Operations with Rational Numbers (p.869) 1. 11 
3.-15 5.—24 7.0.3 9.11.6 11. —4.9 13. —13.02 


13 6 
15, 29.2 17. 12 19. — 21. 12 2349 


Simplifying and Evaluating Expressions (p.870) 1.33 
3.—1 5.36 7.2.8 9.—6 11.25x 13. —36 15. —15 


—8 93,3 
17.15 19.1 21. —= 23.4 


Properties of Exponents (p.871) 1.25 3.5 5. 78,125 
5 
7.72 9.a* 11.2© 13, 81 15. m? 17, 16x%y2 
b4 n* 
b? a 


19. —— 21. 8x 23. 
5a°c 7b*c 


3a 14 
5b*c8 


25. 30x3y 27. 


Using the Distributive Property (p.872) 1.3x + 21 
3.40n — 16 5. —x— 6 7.12x7 — 8x +16 9. —5x? 


11.2n +5 13.5h2+5h2 15.10 17.24 19.3n +4 
21.2a* + 6a — 76 23.3x*—10x+5 25.4a* + 2ab-—1 


Binomial Products (p.873) 1. a* —1la+18 

3.17 + 3f-—40 5.25a* + 20a+ 4 7.4c?2 + 13c— 12 
9.27 — 16z+ 64 11.2x7+3x4+1 13.4x7-9 

15. 6d* + d—2 17.k* —2.4k + 1.44 19. -—z? +36 
21. 5y? + 9y — 32 23.3x?- 17 


Radical Expressions (p.874) 1.+10 3. +3 


5. no square roots 7.+0.9 9.11 11.-3V11 
13.2V5 15.3V7 17.4V5 19.210V2 21.137 
23.30 25.8 27.2V6 


Solving Linear Equations (p.875) 1.31 3.—6 5.39 
7.23.2 9.18 11.1 13.4 15.—1 17.20 19.16 


21. —1 23.7 25.6.75 27. —0.82 29. —4 31.3 


2351 
33. 5 35.5 


Solving and Graphing Linear Inequalities (p. 876) 
1x<7 #6222 


-4 -2 0 2 4 6 8 


3.n<4 


a 
4 RL=— 5.b=o 
S — 2ar? 
2ur 
13.y=—2x+7 15.y=3xt2 I7.y = 2x 


19.y=62-15 


Solving Formulas (p.877) 1.5 = 


7w=F-2 9. C= 2 (F— 32) 1AS= 


Graphing Points and Lines (p. 878) 
1. (3,1) 3. (0, 2) 5. (3, —3) 
7-12. y 13. 


Slope and Intercepts of a Line (p. 879) 
1. 3, x-intercept —2, y-intercept 3 3.0, no x-intercept, 


y-intercept —2 5. x-intercept 3, y-intercept —15 
7. x-intercept 3, y-intercept 3 9. x-intercept 2, 
y-intercept —6 11. x-intercept 0, y-intercept 0 


Systems of Linear Equations (p.880) 1. (2,1) 3. (4, —1) 
5. (6, —3) 7.(—1, —4) 9. (8,2) 11. (—1, —5) 13. (—5, 1) 
15. (0.5, —2) 


Linear Inequalities (p. 881) 
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Quadratic Equations and Functions (p.883) 1. +12 
3.—3 5.0 7.—1 9.no real solutions 11. +N8 


—7= 33 31. -2 33, +=. 


ees =V6l 39. +V5 


3 29. 


35. no real solutions 37. 


Functions (p. 884) 
1. , 


9.y =x" ll. y = 12x; $72; 35h 


Problem Solving with Percents (p.885) 1.24 questions 
3. yes 5.20% 7.500 residents 9. about 50% 


Converting Measurements and Rates (p.886) 1.5 3.3 
5.3.2 7.160 9.63,360 11.576 13.3,000,000 15.6.5 
17.1020 19.5104 21.5280 23. 90,000,000 


Mean, Median, and Mode (p.887) 1. The mean or the 
median best represent the given data because all 

of the values are close to these measures. 3. The 
median or the mode best represent the data because 
all of the values are close to these measures. 

5. The median best represents the data because all 
of the values are close to this measure. 7. The mean 
best represents the data because all of the values are 
close to this measure. 


Displaying Data (p.889) 1. Line graph; this type of 
graph shows change over time and this is what the 
storeowner wants to evaluate. 3. Histogram; this 
displays data in intervals. 
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5. Money Spent by Students 
on Saturday at the Mall 
10 

8 


The data is put into 
intervals; $0-$19. 


4 
2 


Number of 
students 


Oo 


PD PMP OM YD 
WV PI OA ® 
Be 
YPM SOM LY 


Money spent (dollars) 
7. Geometry Class Sizes The box-and-whisker 
o——4_ ¢—S + ~: plot shows how the class 


14 15.5 164 175 18 sizes relate to each other. 
Geometry Class Sizes The circle graph 
17 students 13% shows how 


16 students 12.2% each class size 


contributes to the 
total number of 
students enrolled 
in Geometry. 


18 students 13.7% 
18 students 13.7% 
17 students 13% 

— 14 students 10.7% 


16 students 12.2% 


15 students 11.5% 
9. Stem | Leaves 12, 72, 25.5, 18, 33 
23556889 

4556 
002235567 


NOoOBWN = 


2 
Key: 1|2 = 12 


11. — The data is more 


25 32 36 closely related to 
the mean and median in the new box-and-whisker 
plot than before dropping the two highest ages. 


Sampling and Surveys (p. 890) 1. Biased sample; the 
sample is unlikely to represent the entire population 
of students because only students at a soccer game 
are asked which day they prefer. 3. Biased sample; 
the sample is biased because only people with e-mail 
can respond. 5.The sample and the question are 
random. 


Counting Methods (p.892) 1. 15 outfits 3. 1,679,616 
passwords 5. 125,000 combinations 7.756 
combinations 9.24 ways 


Probability (p.893) 1. ea: 38 = 0.347 or 
about 34.7% 3. dependent; + = 0.05 or 5% 


5. dependent; 1 a7 0.125 or os 
Problem Solving Plan and Strategies (p. 895) 


1. $205 3.4 5.14 aspen and 7 birch, 16 aspen and 
8 birch, or 18 aspen and 9 birch 7. 24 pieces 


Extra Practice 

Chapter 1 (pp.896-897) 1. Sample answer: A, F, B; AB 
3. Sample answer: FA, FB 5. Sample answer: AB 
7.43 9.26 11.28 13. (3x — 7) + (3x—- 1) = 16; 

x = 4; AB = 5, BC = 11; not congruent 

15. (4x — 5) + (2x — 7) = 54; x = 11; AB = 39, BC = 15; 
not congruent 17. (3x — 7) + (2x + 5) = 108; x = 22; 


AB = 59, BC = 49; not congruent 19.(—45, 1] 


21. (1, 1) 23. (5.1, —8.05) 25.10 27.34 29. 20 

31. 104° 33. 88° 35. adjacent angles 37. vertical 
angles, supplementary 39. Sample answer: Z ACE, 
ZBCF Al. polygon; concave 43. Not a polygon; 
part of the figure is not a line segment. 45. DFHKB, 
pentagon; ABCDEFGHJK, decagon 47.13cm 

49. 11m 51. about 13.4 units, 4 units” 


Chapter 2 (pp.898-899) 1. Add 6 for the next number, 
then subtract 8 for the next number; 11. 3. no pattern 


5. Each number is ; of the previous number; ae 
7. Sample answer: —8 — (—5) = —3 9. Sample 
answer:m ZA = 90° 11. If-then form: if a figure 
is a square, then it is a four-sided regular polygon; 
Converse: if a figure is a four-sided regular polygon, 
then it is a square; Inverse: if a figure is not a 
square, then it is not a four-sided regular polygon; 
Contrapositive: if a figure is not a four-sided 
regular polygon, then it is not a square. 13. true 
15. If two coplanar lines are not parallel, then they 
form congruent vertical angles. 17. might 19. true 
21. false 23. true 
25.4x +15 =39 Write original equation. 

4x = 24 Subtraction Property of Equality 


x=6 Division Property of Equality 
27.2(—7x + 3) =—50 Write original equation. 
—14x+6=-—50 Distributive Property 
—14x = —56 Subtraction Property of 
Equality 
x=4 Division Property of 
Equality 
29. 13(2x — 3) — 20x =3 Write original equation. 
26x —39-—20x=3 Distributive Property 
6x-—39=3 Simplify. 
6x =42 Addition Property of 
Equality 
x=7 Division Property of 
Equality 


31. m ZJKL, m Z ABC; Transitive Property of Equality 
33. m Z XYZ; Reflexive Property of Equality 


21. Statements Reasons 
i kY= Wr 7X 1. Given 
2. XY = YZ = ZX 2. Definition of 
congruence for 
segments 
3. Perimeter of A XYZ = 3. Perimeter formula 
XY + YZ+ ZX 
4. Perimeter of A XYZ = 4. Substitution 
XY+ XY+ XY 
5. Perimeter of AXYZ= | 5. Simplify. 
3°XY 
37. 23° 39. 90° 
41. Statements Reasons 
1. ZUKVand Z VKW 1. Given 


are complements. 
2.mZUKV+ mZVKW_ | 2. Definition of 


= 90° complementary 
angles 
3. ZUKV= ZXKyY, 3. Vertical angles are 
ZVKW = 2 YKZ congruent. 


4.mZUKV= mZXkyY, 4. Definition of angle 


mZVKW = mZYKZ congruence 
5.mZYKZ + mZXKY 5. Substitution 
= 90° 
6. ZYKZand 2 XKY 6. Definition of 
are complements. complementary 
angles 


Chapter 3 (pp.900-901) 1. corresponding 
3. consecutive interior 5. corresponding 
7. ZHLM and Z MJC 9. 2 FKL and Z AML 


11. BG and CF 13. 68°, 112°; mZ1 = 68° because if 
two parallel lines are cut by a transversal, then the 
alternate interior angles are congruent, mZ2 = 112° 
because it is a linear pair with 71. 15.9, 1 

17.25, 19 19. Yes; if two lines are cut by a transversal 
so that a pair of consecutive interior angles are 
supplementary, then the lines are parallel. 

21. Yes; if two lines are cut by a transversal so that 
alternate interior angles are congruent, then the 
lines are parallel. 23. Yes; if two lines are cut by a 
transversal so that a pair of consecutive interior 
angles are supplementary, then the lines are parallel. 
25. Neither; the slopes are not equal and they are not 
opposite reciprocals. 27. Line 2 29. Line 1 


BLy=fxt2 33. y= —2x 35.y=x+10 


37. y= 2x + 38 39, 69° 41. 73° 43. 38° 
45. 1. Given; 2. ZABCis a right angle.; 3. Definition 
—= 
of right angle; 4. BD bisects Z ABC; 5. Definition of 
angle bisector; 6. mZABD, mZ DBC; 7. Substitution 
Property of Equality; 8. 7m Z ABD; 9. Simplify; 10. 
Division Property of Equality 
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Chapter 4 (pp. 902-903) 


scalene; right triangle 


scalene; not a right triangle 


5.58; acute 7. A DFG = A FDE; SAS Congruence 
Postulate or ASA Congruence Postulate 

9. STWX = UTWYV; all pairs of corresponding angles 
and sides are congruent. 11.7 13. No; a true 
congruence statement would be AJKM = ALKM. 
15. congruent 17. AXUV= A VWX; since XV = XV, 
with the givens you can use the HL Congruence 
Theorem. 19. AHJL= AKL/J; use alternate interior 
angles to get Z HJL = ZJLK. Since JL = JL, with the 
given you can use the SAS Congruence Postulate. 
21. yes; AAS Congruence Theorem 23. Yes; use the 
ASA Congruence Postulate. 25. State the givens 
from the diagram, and state that AC = AC by the 
Reflexive Property of Congruence. Then use the 
SAS Congruence Postulate to prove A ABC = A CDA, 
and state 71 = 72 because corresponding parts 

of congruent triangles are congruent. 

27. State the givens from the diagram and state that 
SR = SR by the Reflexive Property of Congruence. 
Then use the Segment Addition Postulate to show 
that PR = US. Use the SAS Congruence Postulate to 
prove A QPR = ATUS, and state 21 = 22 because 
corresponding parts of congruent triangles are 
congruent. 29. AB = DE= 26; AC = DF = V4l; 
BC = EF = V17; AABC = A DEF by the SSS 
Congruence Postulate, and 7A = 2 D because 
corresponding parts of congruent triangles are 
congruent. 31.x =6,y = 48 33.x=2 

35. x = 28, y = 29 
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yes; 180° 


Chapter 5 (pp. 904-905) 1.AB 3.AC 5. LC, AL 

7. Sample answer: A(1, 0), 
B(O, 4), 
C(7, 0) 


A(0, 0), B(O, s), C(t, 0) 


11.14 13.12 15.24 17. yes 19.15 21. No; there is 
not enough information. 23. Yes; x = 17 by the Angle 
Bisector Theorem. 25.17 27.8 29. angle bisector 
31. perpendicular bisector 33. perpendicular bisector 
and angle bisector 35. JK, LK, JL, ZL, ZJ, ZK 

37. lin. <£<17in. 39.6in.<£<12in. 
41.2ft<2<10ft 43.> 45.> 47.= 49.> 51.< 


Chapter 6 (pp. 906-907) 1. 20°, 60°, 100° 3. 36°, 54°, 90° 


5.4 7.10 9.—-10 11.10 13.6 15.12 17.2 19.4 


21. similar; RQPN ~ STUV, 11:20 23.3:1 

25. A PQR: 90, ALMN: 30 27. angle bisector, 7 

29. not similar 31. Similar; A/KL ~ A NPM; since 

JK || NP and KL || PM, ZJ = Z PNM and ZL= Z PMN 
by the Corresponding Angles Postulate. Then the 
triangles are similar by the AA Similarity Postulate. 


/..,KH_ KJ _ HJ _ 3 2 
33. Since TS TR SR 5 AK A TSR by the 


SSS Similarity Theorem. 35. x = 3, y= 8.4 


Al. enlargement; 1:3 


Chapter 7 (pp.908-909) 1.50 3.60 5.240 ft’ 7. right 
triangle 9. not aright triangle 11. right triangle 

13. triangle; acute 15. nota triangle 17. triangle; 
acute 19. AADB ~ ABDC ~ A ABC; DB 

21. A PSQ ~ A QSR ~ A PQR; RP 23.2 25.4.8 
27.9.7 29.g=9,h =9V3 31.m=5V3,n=10 


33. v = 20, w= 10 35. 3, 0.6; 2, 1.6667 37.6.1 
39.16.5 41.x = 12.8,y= 15.1 43.x = 7.5, y= 7.7 
45.x = 16.0,y = 16.5 47. GH = 9.2, MZ G = 49.4°, 


mZH = 40.6° 


Chapter 8 (pp.910-911) 1.112 3.117 5.6 
9. about 158.8°, about 21.2° 1l.a=5,b 
13.a= 117°, b= 63° 15.a=7,b=3 17. ZXYV 
19. YV 21. ZX 


8 7. 120°, 60° 
=5 


27. Show Z QPR = Z SRP making Z SPQ = Z QRS. 
You now have opposite pairs of angles congruent 
which makes the quadrilateral a parallelogram. 

29. Square; since the quadrilateral is both a rectangle 
and rhombus it is a square. 31. Rectangle; since 

the quadrilateral is a parallelogram with congruent 
diagonals it is arectangle. 33. 90° 35.25 37.0.4 

39. 98° 41. Parallelogram; the diagonals bisect one 
another. 43. Rhombus; it is a parallelogram with 
perpendicular diagonals. 45. Isosceles trapezoid; it 
has one pair of parallel opposite sides and congruent 
base angles. 47. Kite; it has consecutive pairs of 
congruent sides and perpendicular diagonals. 

49. Trapezoid; it has one pair of parallel sides. 


Chapter 9 (pp. 912-913) 1. (x,y) > («+ 4,y— 2); 
AB = A'B', BC= B'C', AC=A'C’ 3.(-10, 7) 


17. A’ (1, 2), B'(2, —4), 
C0 =i) 

19. A’(—1, 2), B’(—1, 5), 
C’(2, 6), D'(3, 3), EB’, -1) 


27. 88° 29. Line symmetry, rotational symmetry; the 
figure has two lines of symmetry, one line passing 
horizontally through the center of the circle and 

the other passing vertically through the center of 
the circle; it has rotational symmetry of 180°. 

31. Line symmetry, no rotational symmetry; the 
figure has one line of symmetry passing vertically 
through the center of the rectangle; it does not 

have rotational symmetry. 
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33. A’ B’ 35. yA Bs’ 8B Chapter 11 (pp.916-917) 1. 143 units” 3. 56.25 units” 
nd 5.60.cm, 150 cm? 7.5 9.0.8 11. 22 units 
NX 13. 70 units” 15.72 units* 17. 13.5 units* 19. 10:9 

€ 21.2V2:1 23.14m 25. about 15.71 units 27. about 
28.27 units 29. about 4.71 m 31. about 2.09 in. 
33. 97 in.?; 28.27 in.” 35. 1007 ft?; 314.16 ft” 
Cc 37. about 9.82 in.” 39. about 42.76 ft* 41. 45° 
43. 18° 45.54 units, 81V3 units? 47. 27 units, about 
52.61 units’ 49. about 58.7% 51.30% 53. 3.75% 


Chapter 12 (pp.918-919) 1. Polyhedron; pentagonal 
prism; it is a solid bounded by polygons. 

3. Polyhedron; triangular pyramid; it is a solid 
bounded by polygons. 5.6 faces 7. 156.65 cm? 

a 9. 163.36 cm* 11. 4285.13 in.? 13.10 in. 15. 14 ft 
Chapter 10 (pp.914-915) 1. Sample answer: KF 17. 16.73 cm? 19. 103.67 in.” 21. 678.58 yd” 

3. Sample answer: CD 5. Sample answer: K 7.GH 23. 1960 cm? 25.2 cm 27.5.00 in. 29. 173.21 ft? 
31.6107.26 in.* 33. 12.66 ft? 35. 40.72 in.”, 24.43 in? 


37. 589.65 cm”, 1346.36 cm? 39. 3848.45 mm”, 
105° 19. minor arc; 105° 21.310° 23. 130° 25. 115° 22,449.30 mm® 41. 1661.90 ft2, 6370.63 ft? 


27. 45° 29. AB = DE using Theorem 10.3. 31.x= 90°, 43. 216 ft?, 216 ft? 45.1:3 
y= 50° 33.x = 25,y = 22 35.x=7, y= 14 37.45 

39.55 41.3 43.2 45.2 47.3 49.x* + (y+ 2)? =16 

51. (x — m)* + (y- n)? = h*+ k? 


9.8 11.12 13.4 15. minor arc; 30° 17. minor arc; 
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